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FOREWORD 


Sugar Beet Research is issued annually by the Sugar Beet Section as a 
compilation of current reports presented by staff members and cooperators. 
The Report serves primarily as a medium of presenting investigations that 
have been strengthened by contributions from the Beet Sugar Development 
Foundation and as a means of reporting research accomplishments under Coop- 
erative Agreements between Crops Research Division, Agricultural Research 
Service, U. S. Department of Agriculture, and the Beet Sugar Development 
Foundations; the Farmers & Manufacturers Beet Sugar Association; and the 
Union Sugar Division, Consolidated Foods Corporation. 

Some of the investigations presented by staff members of the Sugar Beet 
Section, as well as by Cooperators, have not been supported by the Beet Sugar 
Development Foundation. The reports and results of field tests from various 
sources have been arranged in "Parts" of the Report according to subject 
matter; consequently, the separate Parts of the Report are not restricted 
to areas of investigations outlined specifically by Foundation projects. 
However, the relevant Foundation project has been indicated on the title 
page of each Part. 

Cooperative field tests conducted by State Agricuitural Experiment 
Stations, the Farmers & Manufacturers Beet Sugar Association, and Agricul- 
tural Departments of Sugar Companies, have added greatly to the information 
concerning variety performances. The cooperation, as it applles, has been 


indicated under the various Parts of this Report. 
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HIGHLIGHTS OF ACCOMPLISHMENTS2/ 


New inreds. ae and Hybrids. --During 1959, the Sugar Beet Section 
made available to the Beet Sugar Development Foundation 17 new developments 
in breeding research for seed increase under provisions of a Memorandum of 
Understanding. The items proposed for seed increase and utilization have 
been described on pages 7 to 11. The acceptance of the various items by the 
Foundation and plan of utilization by company members have been given on 
pages 12 and 13. Small quantities of seed of most of the items being in- 
creased were supplied to members of the Foundation, thereby permitting the 
company breeders to explore the potential value of the items in their breed- 
ing programs while seed increases are being made. Some of the items that are 
not being increased through the Foundation have also been supplied to company 
members for use in their breeding programs. 


Seed productions in 1959 of items proposed for seed increase in 1958 are 
given on pages 1 and 15. The description of these items proposed for seed 
increase and utilization in 1958 is given on pages 7 to 12 in the 1958 Report. 


Plant breeders of sugar companies have requested, through the Beet Sugar 
Development Foundation, genetic strains and special items of breeding mate- 
rial developed by the staff of the Sugar Beet Section. In response to 
requests in 1959, staff members of the Sugar Beet Section supplied 27 genetic 
strains and special items of breeding material to company members of the 
Foundation for use in breeding work. 


Breeding for Curly Top Resistance and for Quality Improvement.--In the 1958 
Report, the combining ability and high curly top resistance of CT5 was dis- 
cussed. This line has been used in the production of several hybrids in- 
cluded in tests conducted at Jerome, Idaho, by A. M. Murphy, and at Taylors- 
ville, Utah, by C. H. Smith. Special mention will be made of the 3-way 
monogerm hybrid, SL 8111, in which CT5 occurred as a parent. CT5 was crossed 
with CT9. The F, was then used as the pollinator with the male-sterile mono- 
germ line 531H60, giving the 3-way combination of 531H60MS X (CT5aa X CT9). 
This 3-way hybrid was the entry highest in sucrose ter eniade and acre yield 
of roots and gross sugar in the test at Taylorsville and gave good perform- 
ance in the test at Jerome, where curly top was severe. In addition to its 
field performances, SL 8111 is of interest as an illustration of the manner 
in which both cytoplasmic and Mendelian male sterility can be employed in 
the production of multiple hybrids. The Fy (CT5 X CT9) has been used as 
2 cape in a mating with US 22MS, and the resultant multigerm hybrid, 

SL 810), gave excellent performances under curly top exposure at Jerome. 


The field test conducted at Brawley, Calif., by K. D. Beatty gave evalua- 
tions of varietal performances 5 months or more in advance of tests in the 
Intermountain area. In the two tests planted in September 1958 and harvest- 
ed in April 1959, the 13 hybrids obtained by intercrossing monogerm lines 
were inferior to hybrids in which one or both parents were multigerm. This 
advanced information on hybrid performances enables the investigator to more 
effectively plan the use of breeding material. 


Y By Dewey Stewart 
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Studies reported by Owen and Ryser indicate that subline US 201~20 has per- 
formed aS a homozygous pollen restorer when used as pollinator with plants 
in which'cytoplasmic factors influence pollen suppression. However, pollen 
production in the F, plants is strikingly influenced by nutrition and envi- 
ronment. It is also pointed out that the factors for pollen restoration 
carried by US 201-20 are not of equal potency when reacting with cyto- 
plasmic factors for pollen suppression from different sources. 


The variety evaluations at Jerome, Idaho, were conducted on two levels of 
nitrogen fertilization. The entries in tests 1A, 1B, and 1C were the same 
at each level. In each experiment, the mean acre yield of roots was ine 
creased by the additional nitrogen that was applied in mid-July. In each 
experiment, however, the additional application resulted in a reduction of 
about one percentage point for sucrose and more than two percentage points 
for purity. The apparent gain from nitrogen application, as expressed in 
root yield, was largely offset by the reduction in quality. Experiment 
iC showed an actual reduction in calculated gross sugar for the nitrogen 
application. In the three experiments, each entry responded to the high 
level of nitrogen fertilization by increased root yieid and by reduced 
quality of the roots. 


Nitrate distribution in the soil profile has been studied by Myron Stout 
as a factor determining quality in the sugar beet crop. It has been shown 
that height of bed and depth of irrigation furrow, as well as irrigation 
practices and rainfall, may be important factors in making nitrates avail- 
able to the plant, thereby influencing quality of roots at harvest. 


Interspecific Hybrids.~--The wealth of breeding material produced by Helen 
Savitsky from crossings of the cultivated forms of beet and species com- 
prising the section Patellares of the genus Beta was given in 1958 Report. 
In 1959, efforts were concentrated on production of triploid hybrids 
through the hybridization of tetraploid sugar beets and tetraploid Swiss 
chard with the diploid species, B. procumbens and B. webbiana. These 
triploids were low in viability, and only 30 seedlings out of a total of 
308 have survived and developed on their own roots. Plant survival of 

the triploid hybrids is far below the survival of the diploid and tetra- 
ploid interspecific hybrids obtained in 1958. The diploid hybrids were 
almost completely sterile. A population of approximately 70 Fy plants 
produced only 8 seeds=-6 on 1 plant and 2 on another. In contrast, the 
triploid and tetraploid interspecific hybrids were semi-fertile and pro=- 
duced 15 to several hundred seeds per plant. Seeds obtained from the Fy 
plants show promise of some degree of self fertility in subsequent genera- 
tions. These results indicate that polyploidy may be the means of obtaining 
fertile hybrids of B. vulgaris and species of the section Patellares which 
are sterile on the diploid level. 


- Polyploidy in Relation to Sucrose Percentage and Root Yield.--The extensive 
breeding material tetraploidized by Helen Savitsky has been subjected to 
critical field experimentation by V. F. Savitsky. Monogerm strains estab- 
lished on the tetraploid level did not differ from their parental diploid 
strain in either percentage sucrose or root weight. It has been shown that 


heterosis for root yield occurs in both the tetraploid and the diploid 
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hybrid. The sucrose percentage in the tetraploid Fy was close to the mean 
percent of the two parents. In a test in which a diploid hybrid could be 
compared with a triploid hybrid and a tetraploid hybrid--all involving the 
same ancestral strains~-the diploid F; was lowest in root yield and the trip- 
loid was highest in sugar per root. For the strains involved, it is thought 
that the triploid level gives the most favorable expression of the polygenic 
balance for sucrose percent and root weight. 


Breeding for Nematode Resistance.--In screening tests conducted by Charles 
Price to determine the resistance of sugar beets to the nematode, seedlings 
are transplanted to greenhouse flats of sterilized compost that has been 
contaminated with a small quantity of field soil containing approximately 
200 nematode cysts per gram as well as other pathogens-=presumably fungi. 
Seedlings of some nematode tolerant strains have shown a striking ability 
to survive under exposure to this virulent inoculum (fig. 1, p. 78). 


In a test conducted by C. H. Smith in a field heavily infested with the 
sugar beet nematode, there was a severe loss of seedlings of many lines. 
Other lines with high plant survival showed a tendency to foliage wilt in 
the afternoon, which was taken as an indication of nematode effect. The 
lines with highest plant survival, least wilting, and largest roots of good 
shape were considered the most tolerant to the nematode. Individuals for 
breeding were selected on this basis. 


Virus Yellows Investigations.~--The research of J. E. Duffus has shown that 
the radish yellows virus is capable of inducing yellowing in the sugar beet 
and that the yellowing symptom is indistinguishable from yellowing caused 

by isolates of the beet yellows virus. Studies have indicated that the 
radish yellows virus in sugar beet plantings in California and Oregon is 
widespread and may be more prevalent in these areas than the beet yellows 
virus. Ina field test conducted at Salinas, California, sugar beets inoc- 
wlated with isolates of radish yellows virus showed a reduction in root yield 
and sucrose percentage of about the same magnitude as plants inoculated with 
sugar beet yellows virus. Sugar beet plants inoculated with both viruses 
showed a drastic reduction in root yield which was approximately equal to the 
total reduction when the two viruses were used separately. 


Progress has been made by J. M. Fife in the development of greenhouse and 
laboratory techniques that facilitate a study of the influence of virus 
yellows on the concentration of the amino acids in the sugar beet. Mature 
leaves of sugar beets showing chronic symptoms of virus yellows had an 
amino acid pattern which differed from the pattern of mature leaves of 
healthy plants (p. 103). The amino acid ratio in yellows infected plants 
was found to vary significantly among individual plants within strains. 
Diseased plants which had amino acid ratios greater than the mean of the 
population by at least twice the standard deviation were selected for seed 
production. This method of selection for possible resistance to virus 
yellows will be compared with selections made on the basis of root size. 


Development of Productive Hybrids.~-The new hybrids (US H2, US H3, US Hh, 
US HDA, and U ; which were developed by J. S. McFarlane, have given 


excellent performances in California. In some districts, US H2 has been 
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outstanding. In the Imperial Valley, the gross sugar yield of US H2 was 20 
percent above that of US 75 as an average for a 3-year period (1957-1959). 
The hybrid has performed almost as well in other beet~growing districts of 
the State. It is worthy to note that the new hybrids have been consistently 
higher than US 75 in sucrose percent. 


The basic parental lines of these hybrids are NBl, a male-sterile line, and 
certain type "0" lines. The male-sterile of NB1 is crossed with the type "oO" 
lines to produce male-sterile F,'s. In the production of commercial seed 

of each of these new hybrids, a‘male-sterile F,, which is used as the princi- 
pal seed bearer, is mated to a complementary pollinator to give a 3-way cross. 


Progress has been made by J. S. McFarlane in the breeding of monogerm 
hybrids. Although these hybrids are not as productive as US H2 in relation 
to US 75, they represent a distinct accomplishment. 


Breeding Procedures and Special Techniques.~-Experiments have been con- 
tinued a I. O. Skoyen at Salinas and by Powers and Hecker at Fort Collins 
to explore the potential use of the gametocide, FW 50, in hybrid seed 
production. The results of their investigations in 1959 confirm previous 
reports that the chemical will suppress pollen production in the sugar beet 
but that rates of treatment which are effective in suppressing pollen pro- 
duction also adversely affect seed yield and germination. The results 
indicate that FW 50, if applied timely and in proper concentrations, will 
suppress pollen production in the sugar beets; but its use as a tool in 
commercial hybrid seed production will require additional experimental work. 


Studies on methods of Rhizoctonia inoculation that might be used in resist- 
ance breeding have been continued by J. 0. Gaskill. A new method, in which 
the inoculum is applied to the center of the foliar rosette rather than to 
the root, appears to be more practicable and equally as effective as methods 
previously devised. 


A screening test for black root resistance, developed by C. L. Schneider, 
makes possible the detection of susceptible sorts and thereby reduces the 
expense of field evaluation. The results of screening tests to determine 
the black root resistance of a large number of accessions of culinary 
beets indicate only a few as resistant as US 01 and none significantly 
more resistant. 


Breeding conducted by G. E. Coe for the improvement of monogerm sugar beets 
has shown continuous progress with respect to leaf spot and black root 
resistance. The new synthetic varieties developed in this breeding program 
are showing increased vigor and root yield. 


Population Genetics and Breeding.--Using a procedure of selecting against 
the mean of small units in a planting of a commercial variety, 32 plants 

out of a potential population of over 11,000 were chosen by certain criteria 
of evaluation for polycross test. Ten plants which were superior on the 
basis of the polycross test were interplanted as clones for seed production. 
In tests reported by Powers and Hecker, the synthetic variety showed im- 
provement over the parental variety in both percentage sucrose and weight 





, ett . | fa etavehizdyl svete to ean Cadrortee bksad a 
ap ays ei? dtiw bessot> et Lay Ss efimie-efan etl xeiitt "ON soyt mtsirea 

| Eakowanoo Io noltoobong edt aL «0! -f ef tuars~elnc soubow OF. weatt 
“Loriug on? ve heey et tolbdw alivess-elen a @ e@bivihy) woo-eests to doae to 


S0019 Yew i * erly ow "indnaaelqnos « ot betsy at .wirad hegn faq 


reegocS yatheord odt at anabeatel 2 .% yO shan xed asd eeotgort 
nottsiet ai SH. 20 ex evitouborg af doi wim edirdy! esedd cqyoddlA .ebingy | 
: treme Siyuol os tontrets. » dugwe'T30% ads: 25-80 of 









Sebhetetiny ante ©. sen inate. eis ‘otaes oF 
parolsegtinsyn! tkedt to etivacy eT ‘Robtoubom 
y . Kelley seataqus [Lin Ieotmerts. ait. vant estos 

j gciveswnars ni avitcoTie ots nobiw-drastaesd to gern . batt dtd 
ieee: suv .noltanteren tis hiery hese foetts ylorrevie dele aoffoch’. 


aot texsneon09 ee SD CROP attire St 08) WE fa) ‘stsprhal © 

eee: ge Toot a ee: 2 tod ‘ySoed sagve ot) nt sottiwbosd nofiag abetgyor,. 

stzow Tsthet “ocx feac tobe ortupet Li bw nets oultkrst base Airy! Lazo ee, : 

Fog ne -beep on rate tn pettalvoont Kitat>oetdl te uhoritem ao setbute 
bodtom won tae WO .b yd bambino Aséd’ ered antheoid anno 


ue as each When a eee ce a ety 
Shodtan as svidostis ae yllanpe tem eldeottoany eran si ot siseqes foo1ed? © 
sbantved vlevotrang 


| etohleniss .cJ .0 yd beqoteveb Sonetaless door szoaid 102 des? guinvetoe A 
| end ee outo yseormy bre eace eldisqesevs to noisveieh edt eldteacd coven 
| e os edest aninsetor to stigee: edT -folvaulevs bist? lo saree 
Yrsrilao to anclseesos to sedmun egtal s to sonstelest too woald eri 
r Vrnsothiagte onan Sas ft BY Gs vaeseteer e8 WX s Ute oteotbnt dood 
> -tnetalge1 ecm 


Bioed si et airs att meri weno rte a. 
ee eee ee avorrtinoo mvote esd 
esberg abboos nhH® nt eigaaiadl saa. od -sonsdataan 


wi’ Gabe tans tae ait teenies? galwods ste 


iene = 





ee ee h pcung ete 
"Ol eonols a 


ye 


per root. In percentage sucrose and sugar per root, the odds were greater 
than 19:1, in favor of the synthetic, against these differences being 
chance deviations from the performance of the parental variety. 


Two tetraploid lines were compared with their diploid inbred parent in tests 
reported by Powers and Hecker. Each of three tetraploid sublines of one 
inbred, when compared with the diploid parent, was higher in root weight 
and lower in percentage sucrose. Tetraploidization of the other inbred 
line showed the reverse effect for root weight and percentage sucrose. 


Evaluation of Varieties Suitable for the Great Lakes Region.--Extensive 
cooperative field tests in the Great Lakes hegion have indicated that certain 
monogerm hybrids are as productive as US 01. However, in most of these 
tests, leaf spot and black root were not major factors influencing the growth 
of the plants, and the lack of disease exposure may have resulted in a more 
favorable showing for the monogerm hybrids, which would not be duplicated 
another year. Male-sterile monogerm lines produced at Salt Lake City have 
been used as the principal seed bearer and a complementary line that is 
resistant to leaf spot and black root has been used as the pollinator. 
Breeding work is under way for the development of monogerm hybrids in which 
both parents will be locally adapted.’ Some of the multigerm varieties that 
are being evaluated have shown excellent production and high quality. These 
new developments may be of value as pollinators. 


eee with Russian Foncesrn Varieties.--In preliminary field tests, 
© RusSian monogerm introductions did not show outstanding performance. 
Inheritance studies by Owen and Ryser have demonstrated that monogermness 
in American and in Russian varieties of sugar beets is not conditioned by 
the same genic components. This finding may have a definite bearing on 
future breeding and on the ultimate utilization of the Russian monogerm 
character in this country. 


T “,ewotswe sactisowg 4 teat har 










eet ee ee ee 
lattes ¢44¢ bedaa Tend Molgel weeml 56970 of? mit oat Lact’ svisetsqooo 
Peat? Yo c £04 20. a -evisumberns as. 500 ghivedyd orregoros 

y edt yatomolint ai yee Wenpae secasathy Oo ue tonld Bas soge deel , ateot 


foal edt brie etl edt to 
oer od 02 ‘gaiwodds efdaiorvst 
ad tsste-ofa  wtasy ieAlons 
net ods ‘eg hesy ased 
nes tact of Tomsejast 


Lahimeo abd ot setseruado 


pe 
v fs 
- 
| AveG im 
7 . HAs iB aes = 
7 i, A 264n5 @ ea s 


I'd 
| > 
i 
{4 
{Hi 


NEW DEVELOPMENTS IN BREEDING RESEARCH 


Inbreds, Hybrids, and Breeder Seed 
of Synthetic Varieties 
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Items Proposed for Seed Increase 
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Seed Productions of 1958 Items 
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NEW DEVELOPMENTS IN BREEDING RESEARCH 


Items Proposed for Seed Increase 
June 3, 1959 


Breeder seed, inbred lines, and varieties which have been developed in the 
breeding research of the Sugar Beet Section are proposed for seed increase 
through the Beet Sugar Development Foundation. Seed that is not needed 
for planting overwintering plots will be furnished on request to company 
members of the Foundation for utilization in their breeding programs. 
Brief descriptions, current designations, and estimates of seed available 
August 1 are given for the items. 


These new products of breeding research have been developed by the staff 
of the Sugar Beet Section in cooperation with: 


Colorado Agricultural Experiment Station 
Michigan Agricultural Experiment Station 
Minnesota Agricultural Experiment Station 

New Mexico Agricultural Experiment Station 
Beet Sugar Development Foundation 

Farmers & Manufacturers Beet Sugar Association 
Union Sugar Division, Consolidated Foods Corp. 


Items Proposed for Seed Increase and Utilization 
I. U. S. Sugar Beet Field Station, Salt Lake City, Utah. 
Item 1. Tetraploid SLC 91m = = 2-= 2+ = «= 300 grams 


A curly-top-resistant, self-fertile, large- 
seeded monogerm inbred line. This tetraploid 
line does not restore pollen in cytoplasmic 
male-sterile tetraploid sorts. 

(Developed by Drs. V. F. and Helen Savitsky) 


Item 2. Male-sterile tetraploid SLC 91 mm - <- = 300 grams 
A cytoplasmic male-sterile equivalent of 


tetraploid monogerm SLC 91 mm. 
(Developed by Drs. V. F. and Helen Savitsky) 
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Item 3. 
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SLO 1L29=0 as tie es « OS) exh told 


A diploid monogerm Type O" jubred derived from 
SLC 127 and 30t 128, This seed is from a back 
cross generation with respect to the Mendelian 


- 200 grams” 


gene conditioning pollm abortion, and 50 percent . 


of the plants are expected to be male sterile, 


SLC 129 ~ ee bob et | = tel hes 


| | 200 grams 
Same as SLC 129~0, except that ssed came fron 


. pollinators, so there should be only 25 percend 


Mendelian male steriles. A moderate degree of 
curly-top resistance may be expected. 
SLO129MS - ~~ =~ «© #' = » 300, grand 


A monogerm male sterile from second backcross 


to SLO 129 


CTOA és os “ o | es ted a ~ 


A curly-top-resistant miltigerm inbred represent» 

f the "new" OT9, It may be 
of primary interest for those desiring a uniform 
inbred. It is homozygous RR for red hypocotyl 
color. 


3 pounds 


‘Its. Ue Be Agricultural Research Station, Salinas, California, 


C95 Gras “Maven pent? Aevtrew TS ae ons 1 pound . 
This is a "Type 0” bolting-resistant monogerm inbred 


from Fob, (NB1 X C8507). This inbred represents the 


first backcross in a program aimed at the develop~ | 


‘ment of the monogerm. equivalent of the multigerm 


line, NBL. Selection was based primarily on plant 
type and seed-setting ability. Definite information 
is not available on bolting resistance, curly-top 
resistance, and combining ability; however, based on 


. the performance of the two parents, it is anticipated 


that the bolting resistance will be good and the 
_ curly-top resistance moderately good. The NB1 parent 


has shown very good combining ability, and hybrids 


‘{nvolving C8507 as a parent have been high in sucrose — 


percentage. 


. oie eorrea utilization: (a) small increase of 095619 
b 


an additional backcross to C9561HO (See item 8 of 


1959) to produce the male-sterile equivalent of 
‘69561; (c) production of Fy hybrids using C9561 as 


pollen parent and the male-sterile of 67515 (See . 
Ttem 12 of 1957 and WO No.631) and the male~sterile 
of C7569 (See. Item 8 of 1958) as seed parents. 
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Ttem 8. C9861H0 ~ ~ v = oo "2 Ll pound 


This male-sterile monogerm represents the first 
backcross to 09561. 


Tien 9i.. CsGpblgis ke a et areas xe bot 1 pound 


This is the F, monogerm hybrid, MS of 7515 X 
C9561. It is ice iyt at this hybrid will 
‘possess good bolting resistance, moderate 
curly-top resistance, and complete male 
sterility. It is suggested for use as a 
female monogerm parent in the production of 
experimental. quantities of three-way hybrids. 


Item 10. .c951* waea NRC ae ae 100 grams 


A "Type O" selection from 0366. 
. (Bolting-resistant US 35.) 


Item 11, c952* eg ge ee ree PUY IGI09 crane 
A “Type 0" selection from:US 15, . 
Item 12. ¢953* ~ Sg ate a nh ae. ce 100 grams 


es A "Type ol selection from Klein E. 
+ Item 13. 0955* ne nab ar WA cae ee 100 grams 
Bolting-resistant, self-sterile monogerm 

derived from a hybrid between SL 320mm and US 1. 

This seed lot has not been tested for perform- 

ance but should be of value as a self-sterile 


monogerm breeding stock which combines bolting 
resistance with some curly-top TesleLEnces 


Items 10, ll, 12, and 13 are nneeder Seed eet 
available for use in crossing programs. Seed 
increase is not required. 


mm. ‘Brosding for Improvement in Resistance to Leaf Spot and Black Root: 


Plant Industry Station, Beltsville, Maryland 

Michigan Agricultural Experiment Station, 
East Lansing, Michigan . 

Minnesota Agricultural Experiment Station, 
Southern Substation, Waseca, Minnesota . 

Colorade Agricultural Experiment Station, 
Fort Collins, Colorado. 
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SoBe srenden erated ge apoiges Hy 20 bounds 


This monogern rm variety ds the didreaga of outs 
standing progenies of selected plants out of 
SP 5631-0 (See Item 17 of 1958), The bolection | 


_ of individuals and progerites was made on the 
' basis of improvement ih resistance +6 Leaf’ spot 


and black roots in root yield, snd in sucrose | 
percentage, It 4s thought that the improvement 
of SP 5931-0 over SP 5831-0 in these characterise 


‘tics will be sufficient to justify a séed ineréase 


and maintain SP 5931-0 as a séparate ae 
BP 593000 = mY potind | 


‘This mo coger verlety was obtained thr ough the 
Anterpol 


nation of plants selected from the 
best progenies of 1958 tests at the Plant 
Industry Station. Seed of outstanding polycrods 
progenies in field tests of 1959 will be pooled 


to give SP 59300-0. It is expected that 
SP 59300-0 will show Amprovenent over SP-$931<0, 


om Breeding to Combine Resistances to Leaf Spot and Curly Top?’ 
| Plant thddstry eee Beltsville, Maryland 


U.‘S. Sugar Beet Field Laboratories 
Salt Lake City, Utah, and Twin Fells, Idaho 
New Mexico Agricultural Experiment teen 
State College, New Mexico ° 


SP 591-0 | = a, ~ lacs te : é 4 potind 


\ A synthetic m multigerm variety atemming from elones a 


carrying resistance to leaf spot and curly top. 


The original source material has been noted ag 
_ having black root resistance. The preceding ' 
“generation, SP 57105-0,was produced from leaf ' 
“spot=resistant selections made at ‘the Plant °: 
“Industry Station by G, E. Coe. The’new item, 


SP°591-0,; was produced from curly~-top-resistant 


selections made by J. 0. Overpeck at New Maxico 
Agricultural Experimont Station. -The variety is 
equal to US'101 in leaf spot resistance and its - 


curly top resistance is good., Preliminary field 
tests have indicated acceptable sucrose percentage 


‘for the variety, but the root yield is: slightly less. 
than’ that for US hol. 


| Hor SP 3915-0, See Item Lie page ll, 
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Item 17. 


ae ee 


SP 59E5=0 oe ee ee ee cs 1 pound 


This monogerm variety was obtained through the 
GexouscTitantion of selected plants of SP 5832-0. 
(See Sugar Beet Research, 1958 Report, page 11.) 
The outstanding plants in a lerge planting of 

SP 5832-0 by the Canada and Dominion Sugar Company, 
Wallaceburg, Ontario, were further evaluated at 
East Lansing, Michigan, on root size, sucrose 
percentage, and chemical constituents. Since the 
mother plants were grown under moderate Leaf spot 
exposure, there was opportunity to select for 
resistance to this disease. 


V. Special Items Maintained by the Sugar Beet Section: 
(Not developed in breeding research by the staff. ) 


Item A. 


Item B. 


Item C. 


SP 591103-0 = = |e se » =» ° 200 grams 


This is an increase, by J. 0. Gaskill, of the 
Russian monogerm introduction, PI 25575. 

The Russian monogerm introductions referred to 
in Sugar Beet Research, 1958 Report, page 5, 
are undergoing field evaluations at several 
locations. If these tests indicate that the 
Russian varieties are of value in sugar beet 
breeding in this country, an additional supply 
of seed wili be needed. 


APTCOIN Gok os aumeeaieh, “AMREAMA THO, FR 200 grams 


This is an increase, by J. 0. Gaskill, of the 
Russian monogerm introduction, PI 251,576. 
See comments for Special Item A. 


SP 451069-0 = 2= *#© -* = »& 2 2 pounds 


Originally from a pooling of 9 European brands 
and maintained since about 1930 through seed 
increases without selection. The variety has 
been referred to as "Synthetic Check" or as 
"European Check" in variety tests conducted by 
the Sugar Beet Section and by Cooperators. Under 
conditions relatively free of disease, this syn- 
thetic variety has been very productive, but under 
disease exposure it has given low yields. An 
overwintering production of 100 pounds of seed is 
requested for use as a susceptible check in 
experimental programs. 
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Utilization of USDA Seep RELEASES, 1959 


ITEMS LISTED CORRESPOND TO THOSE ,LISTED IN THE 
RELEASE MEMORANDUM 


U. S. SuGaAR Beet Fielo STATION, Saut LAKE City, UTAH, 


ITEM 16 TETRAPLOID SLC 91 MM == EACH OF THE FOLLOWING COMPANIES WILL 
TAKE A MINIMUM OF 10 GRAMS OR THEIR SHARE NOW: AMALGAMATED, AMERICAN 
CRYSTAL, GREAT WesterRN, HOLLY, SPRECKELS, AND UTAH@IDAHO. THE AVAILABLE 
BALANCE WILL GE USED FOR INCREASE, PROBABLY IN THE CACHE VALLEY OF UTAH 
BY THE AMALGAMATED SuGAR COMPANY. AMALGAMATED, AMERICAN CRYSTAL ANDO 
GREAT WESTERN HAVE EXPRESSED INTEREST TO SHARE IN A SMALL INCREASE. 

: 
Item 2. MALE=STERILE TETRAPLOID SLC 91 MM -= WILL BE INCREASED SIMILAR 
TO ITEM 1. THE SAME COMPANIES WISH A MINIMUM OF 10 GRAMS OR THEIR SHARE 
NOW AS SHOWN FOR ITEM 1. ; 


Item 3. SLC 129-0 -- WILL NOT BE INCREASED ON A GROUP’ BASIS. EACH OF 
THE FOLLOWING COMPANIES WILL TAKE A MINIMUM OF 10 GRAMS OR THEIR SHARE 
NOW: AMALGAMATED, AMERICAN CRYSTAL, HOLLY, SPRECKELS, UTAH~IDAHO. 

Great WESTERN WISHES TO HAVE SUFFICIENT SEED TO PRODUCE A 1 LB. INCREASE, 


Item Le SLC 129 —— No INCREASE REQUESTED. THE FOLLOWING COMPANIES WISH 
10 GRAMS OR THEIR SHARE NOW: AMALGAMATED, AMERICAN CRYSTAL, HOLLY, 
SPRECKELS, UTAH™@|DAHO.} 


Tem 5. SLC 129 MS -= THE SAME REQUESTS AND INCREASE ARRANGEMENTS APPLY 
to Item 5 as TO ITem 3. 


Item 6. CT9A -— No INCREASE REQUESTED. AMALGAMATED, HOLLY AND SPRECKELS 
WOULD LIKE A FEW GRAMS NOWe UTAH=!0AHO WOULD LIKE ITS SHARE NOWe 


~U. Se AGRICULTURAL FIELD STATION, SALINAS, CALIFORNIA. 


Item. 7 <= C9561 ano Item 8 —— C9561HO —- WiLL BE INCREASED BY THE WesT 
Coast Beet SEED COMPANY ANO USED IN COMBINATION WITH OTHER SEED LOTS AS 
SET FORTH BY LETTER oF JuNE*30, 1959 FROM Sam C. CampBELL. AMERICAN 


‘CRYSTAL, SPRECKELS AND UTAH=I0AHO WISH TO HAVE 15 GRAMS EACH NOW. 


AMERICAN CRYSTAL, HOLLY, SPRECKELS ANO- UNION WILL SHARE EQUALLY IN THE 
W.C.B.S. CoMPANY INCREASE. 


Item 9. C9561H1 ——- No INCREASE WILL BE MADE. AMERICAN CRYSTAL, GREAT 
WESTERN, SPRECKELS AND UTAH=IDAHO WANT 10 GRAMS EACH NOW. HOLLY AND UNION 
WANT PROPORTIONATE SHARE NOW. IF ANY INCREASE IS MADE, AMERICAN CRYSTAL 
WOULD LIKE TO SHARE liv SUCH iNCREASE> 


ANNOUNCED FOR RELEASE PER MEMORANOUM FROM THE SUGAR Beet Section, Dewey 
Stewart, HEAD, DATED JUNE 3, 1959 
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ITEM 10tneC951, “= 


Item 11. C952 


[TEM 2s POSS 


TEM 21a 9)) = 


THE ABOVE FOUR ITEMS ARE FOR USE IN CROSSING PROGRAMS ONLYo SPECIFICALLY, 
GREAT WESTERN HAS ASKED FOR 20 GRAMS EACH OF Items 10 AND 12. HOLLY ASKS 
FOR ITS SHARE OF THE FOUR NUMBERS NOW, AND SPRECKELS WANTS A FEW GRAMS OF 
THE NUMBERS NOW. 


BREEDING FOR IMPROVEMENT IN RESISTANCE TO Lear Spot AND BLACK ROOT. 


Item The SP 5931-0 —~ THE AVAILABLE QUANTITY OF SEED WILL BE UTILIZED AS 
FOLLOWS: UTAH I!0AHO WANTS 15 GRAMS NOW, SPRECKELS A FEW GRAMS NOW, HOLLY 
WANTS 3 LOS. FOR TESTS NOW, AND GREAT WESTERN WANTS 5 LBS. NOW. AMERICAN 
CrysTaL 50 GRAMS NOW, HOWEVER, WOULD BE WILLING TO SHARE IN AN INCREASE, 


Item 15. SP 59300-0 —- SpRECKELS AND HOLLY WANT A FEW GRAMS NOW, UTAH~ 
IDAHO WANTS 15 GRAMS NOW. AMERICAN CRYSTAL WANTS 50 GRAMS NOW AND WOULD 
SHARE IN !TS PROPORTION OF AN INCREASE» GREAT WESTERN WOULD ALSO SHARE IN 
ITS PROPORTION OF AN INCREASE~ 


BREEDING TO ComBINE RESISTANCE TO Lear Spot AND CURLY TOP. 


item 16. SP 591-0 —- No INCREASE IS TO BE MADE. HOLLY AND SPRECKELS WOULD 
LIKE A FEW GRAMS NOW, AMERICAN CRYSTAL 25 GRAMS NOW, Great WesTeRN 100 GRAMS 
NoW, ANO UTAH=IDAHO WANTS ITS SHARE NOW. 


tremo17~. SP 5965-0 —-(PRoPOSED BY LETTER FROM DEWEY STEWART DATED Juty 16, 
1959) -~ INCREASE TO BE MADE BY F & M AND GREAT WESTERN. 


SpectaL !rems MAINTAINED BY SucAR BEET SECTION. 


Irem A. SP 1103-0. —- SPRECKELS AND UTAH@IDAHO WANT 10 GRAMS EACH NOW. 
AMERICAN CRYSTAL, F & M, GREAT WESTERN AND HoLLY will SHARE IN INCREASE 
py. West Coast BEET SEED COMPANY. 


Item B. SP 591104-0 ——- wilt NOT BE INCREASED. FEW GRAMS TO BE SENT NOW 
To AMERICAN CRYSTAL, F & M, HOLLY, SPRECKELS, AND UTAH=IDAHO. SMALL 
INCREASES MAY BE MADE BY HOLLY aND/OR AMERICAN CRYSTAL.» 


Item C.’ SP 451069 -- To BE INCREASEO BY West Coast BEET SEED COMPANY FOR 
AMERICAN CRYSTAL, F & M, AND GREAT WESTERN. SPRECKELS WOULD LIKE A FEW 
GRAMS NOW. 
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1959 Seed Productions of 1958 Proposals for Seed Increase 


(See 1958 Report, pp. 7-1) 


1958 Proposals : 





Item Breeder Seed 
1 SLC 30 
2. SLC 3he 
(CTS X CT7)aa X CT9 

bh or7 

s1/ sic 127 (Line 22) 
61/ sic 128 (Line 2h) 
7 C7569 

7a  FS8-515HO X C7569 
8  C8569HO X C7569 

9 c8507rr 

9a F58=-515HO X C8507rr 
96 C8569HO X C8507rr 
lo c8507HOrr 

11 = NBS 

lla MS of NB1 X NBS 
a2 C55L:7HO X NBS 

12a C757H2 X NBS 

13 NB6 
13a  C55u'7HO X NBG 
UW = C8503 

15 68503HO 


1959 Productions 





Producer and Designation 


Utah-Idaho 
Utah-Idaho 
Utah=Idaho 
Utah~Idaho 
Utah-Idaho 
Utah-Idaho 
West Coast 
West Coast 
West Coast 
West Coast 
West Coast 


West Coast 


Sugar Co, 
Sugar Co. 
Sugar Co. 
Sugar Co. 
Sugar 
Sugar Co. 
Beet Seed 
Beet Seed 
Beet. Seed 
Beet Seed 
Beet Seed 


Beet Seed 


No Increase 


West Coast 
West Coast 


West Coast 


West Coast Beet 


West Coast 


West Coast 


No Increase 


No Increase 


Beet Seed 


Beet. Seed 
Beet Seed 
Seed 
Beet Seed 


Beet Seed 


Co. ,F59=569 
Co. F59-569H1 
Co. F59-569HO 
F59=507 
F59-507H1 
F59-507H2 


Co. 
Co. 
Co. 
Co. F59=5)7 man 
F59=25)7H1 


P5957 HO 


Co. 
Co. 
F59=5147HOA 
F59=512 
F59=5i12HL 


Co. 
Co. 


Co. 


nr 1959 production used for further increase, 1959-1960. 


Seed (lbs. ) 


102 
1h 


22 
76h 
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1958 Proposals 





Item Breeder Seed 
16 c88 

“17 SP 5831-0 
18 SP 5832-0 

“19 SP 583h-0 
20 SP 5835-0 
21 SP 5836-0 
22 SP 581-0 
23. +=SP 586-0 


Beis 


1959 Productions 





Producer and Designation 


No Increase 

West Coast Beet Seed Co., Lot 9363 
No Increase 

West Coast Beet Seed Co., Lot 938 
No Increase 

No Increase 

Utah-Idaho Sugar Co. 


Utah=Idaho Sugar Co. 


ek bie ee 


Seed (ibs. ) 


5948 


34 
21 
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DEVELOPMENT AND EVALUATION OF INBRED LINES 


AND HYBRID VARIETIES OF SUGAR BEETS 


with emphasis on 


Curly Top Resistance 


Monogermness and High Quality 


Foundation Projects 22, 23, and 15 


F. V. Owen G. K. Ryser 
A. M. Murphy C. H. Smith 
Charles Price Myron Stout 
J. C. Overpeck K. D. Beatty 


Cooperators conducting field tests: 


New Mexico Agricultural Experiment Station 
Southwestern Irrigation Field Station, Brawley, Calif. 
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' PROJECT 22 -= REPORT OF 1959 RESULTS 
JEROMH TEST FIELD FOR CURLY-TOP RESISTANCE, JEROME, IDAHO 


By Albert M. Murphy 


It has long been known that the curly-top disease is sporadic in 
nature. From long-time studies of the habits of the beet Leafhopper 
in southern Idaho, the knowledge of the facts pertinent to a curly-top 
outbreak is well understood. The object of the perene test field is to 
manipulate the factors that are important in the epidemiology of ‘the 
curly-top disease so that any desired level of exposure can be obtained 
within reasonable limits. This has greatly expedited the breeding program. 

Due to marked differences in resistance of material furnished for 
testing in 1959, three iat of exposure were provided. They were: 

(1) light, more or less the same Asvthe natural exposure for the area 
(2) moderate, and (3) heavy. Only the most resistant feterint was able 
to flourish under the heavy exposure. 

The development of curly top got off to a slow start because May was 
both cold (-3.4°F) and wet (+.96" precipitation). On the other hand, June 
was very favorable for the development of curly top; being dry (-.57") and 
warm (+6.3°F). However, the high temperatures in June were extremely hard 
on the late-planted plots and in many cases stands were peat reduced 
because the , abnormally high temperatures came abruptly after the prolonged 
cool weather of May. These conditions, however, were ideal for the develop- 
| ment of curly top, and the disease plus the continued hot weather rapidly 


separated the resistant and susceptible sorts. . 
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TEST FIELD, JEROME, IDAHO, 1959 


OWNER: Leon Aslett. Located six miles north and 1-1/2 miles west 
of Jerome, Idaho. 


CROP HISTORY: Alfalfa, 1952; sugar beets, 1953 tm1959 inclusive. 
Barnyard manure and commercial fertilizer used for all beet 
CrOps « 


PREPARATION FOR 1959 CROP: 


1. Spread 14 loads (70 bu. each) of cattle manure per acre 
March 14.16 
2. Disced 
3.° Broadcast 425 lbs. mixed fertilizer (24-20-0) per acre 
4, Harrowed 
5. Plowed March 20-2) | 
6. Harrowed and leveled to prepare proper seed bed 
First planting April 20-21 
Second planting May 25-27 
Third planting June 8-9 


To make the curly-top epidemic more severe, crosswise strips of 
R. and G. Old Type (1-300) 15 feet wide, were planted for the 
last two dates of planting on April 24. Virus-containing mother 
beets were set out in every other row of these strips April 27. 
Crosswise strips were used where yield tests were located. 


IRRIGATIONS: All plantings irrigated immediately after planting and 
_ every week or ten days thereafter, depending on the weather. 


EXPERIMENTAL DESIGN (Three groups in separate randomized blocks): 


Group A = 7 varieties including Sugar Company hybrids 
Group B - 8 inbred lines 
Group C ~ 8 hybrids 


HIGH NITROGEN LEVEL: On July 17 a heavy N side dressing (155 lbs. N 
per acre) was made on 20 rows through the field designated as 
the "High N Level" of the replicated variety test, Groups A, B. and C. 


ROOT ROT: Root rot of undetermined origin affected occasional beets in 
several varieties. The monogerm inbred SLC 131 (6501) and the 
multigerm inbred CT9\ (7096) were consistently affected with 
approximately 5 percent rotted beets. 

PLOT SIZE: All plots consisted of two rows 50-feet long. 


HARVEST OF REPLICATED TESTS: October 19-20 
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VARIETIES EVALUATED FOR CURLY-TOP RESISTANCE 
JEROME, IDAHO, 1959 


VARIETY DESCRIPTION TONS Gel. BETS "PERCENT CURLY TOP 
vs int | BEETS Grade ‘100! — LOW HIGH 
PER ACRE 8/28 ROW N N 
rves 
TEST 1A | | 
155, US 43 check hdd 6.0 101 
4304 Klein EB check 0.59 Ted 23% ' 
30945 US 35 aa X Klein E 4,81. 567 82. 28.6 31.1 
FS44H7 CT9 MS Hyb.X Klein B Hyb. 4.34 367. 58 LOG 4 20.0 
‘EB 67 CT9 MS X 5-142 mm 7.01 307 95 2.9 2.9 
E790 CTS MS X CT5 : 9,72 3.0 123 205 165 
EB 792° 91 MS mm X_ CT5 6.52 3.3 108 3.2 5.2 
R161 ‘122 MS mm X SP 571-0 6.53 4.0 90 1.9 4.5 
R 162 do.  X SP 57102+0— 6.74 53 116 6.9 Tol 
TEST 1B 
0250. US 41 check 9.95 2.7 137 7 
2 5070 CT7 5418 2.0 102 2.0 1.3 
7864, CT8 aa X Sibs 5.02 3.0 8h 12.2 15.5 
8504 Monogerm SLC 122-19 7.00 3.0 113 2.1 0.7 
7096 ° CTOA , 7.92 3.0 130 6.6 6.0 
8505 Monogerm SLC 122-27 » 5.99 3.0 88 2.0 Bel 
A2-90 CTO 5.30 2.40 83 it 2.8 
8000 CT5 aa X Sibs | 4.55 2.0 83 2.2 aes 
6501 Monogerm SLC 131 5.83 367 ps 9.1 6.6 
TRESTITG. : . 5 : 
8101 US 22 MS X SLC 122819 m= 115.50 e7, 173 2.3 0.9 
8216 (117 X 125) mm aa X 229 mn 11.87 507 (ho 8.2 2.0 
B 790 © CT9 MS X CTS 9.36 2.0 111 1.2 3.4 
8104 US 22 MS X (CT5 X CT9) 13.08 — oy 12h 167 2.2 
- 7101 dasaa XxX) CTS Ae NO.72 2.0 136 3.0 2.9 
8111 531H60 MS mm X (CTS X CT9) 11.64 2.Ouupi ol, 3.9 0.6 
8125 Abe | WX0122-19 mn: 3, ~, 17.61 5.3 125 4.9 ‘12 
8210 (117 X 125) mm aa X | 
3 122-27 mm oer 3.0 143 4.8 0.5 





* The poor stand at harvest for susceptible variety, Klein E, is 
accounted for by a high mortality after thinning. 


_. EXPERIMENTAL DESIGNS: May 25 planting, three replicated plots of each 
variety but because of irregular stands ylelds were taken on only two 
replications. April 20 planting, three replications at each fertility 
level. ; 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1959 
| By OG. H. Smith 


GROWER: Rell Swensen 
SOIL TYPE: Welby fine sandy loam 


PREVIOUS CROPS: 1955, grain to alfalfa; 1956 and 1957, alfalfa; 
1958, grain. 


FERTILIZERS AND CULTURAL PRACTICES: Rpeidkbions: of manure and 

commercial fertilizers were used in conjunction with 
previous crop rotation. In 1958, about 15 spreader loads 
of chicken litter and 200 pounds of ammoniated phosphate 
(20-40) per acre were applied and worked into the soil 
during seedbed preparation. ; 


SOIL FUMIGATION: The soil was fumigated with Dow Telone at 20 
. gallons per acre in October by the plow method. 


PLANTED: April 2 
THINNED: Hand thinning, April 30 


IRRIGATIONS: First irrigation June 9. Total of eleven irrigations 
by furrow. . 


CURLY TOP: Conspicuous in Klein E and other susceptible wicieties 
but rare in resistant varieties. 


HARVESTED: October 3, 1959. At harvest the tops were removed with 
a roto-beater and beets scalped with stractor-mounted 
scalping tool supplemented by long-handled hoe work. Beets 
were counted before pulling. The center row was taken from 
each plot for sugar analysis. These samples were weighed 
after washing to ascertain true tare percentage. - 


EXPERIMENTAL DESIGN: The variety tests considered here were of 
"i randomized block design. The beets were planted in 3-row 
plots with 20 inches between rows. Objective at thinning 
was 8 to 10 inches except in spacing test. Four-~foot 
alleys were cut between plots. Effective plot length was 
22 feet. 


In Tests 14, 1B, and 1C, blocks were alternated so that. 
rough comparisons could be made between varieties in the 
three different tests. 
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SUMMARY OF UTAH AND IDAHO TESTS 


For the replicated field tests at Jerome, Idaho,and Taylorsville, 
Utah, three varietal groupings were made, 1A, 1B and 1C. Group A 
included three high-yielding hybrids, BE 67, E 790 and E 792, furnished 
by ‘the Amalgamated Sugar Company and two CTR-LSR hybrids, R 161 and R 162, 
furnished by the Utah-Idaho Sugar Company. Group B was made up of inbred 
lines and Group C was made up of new hybrids with E 790 (CT9 MS X CT5) 
included a second time for comparison. | 

Hybrid E 67, (CT9 MS X 5-142 mm), furnished by the Amalgamated Sugar 
Company, was especially attractive. The roots were always clean and well 
shaped, the yield was good,and the sugar percentage was the highest in all 
tests. Among the newer monogerm hybrid combinations, SL 8111, MS mm X 
'(CT5 aa X CT9) was highly attractive. This 3-way hybrid produced a yield 
of 11,388 pounds gross sugar per acre at Salt Lake Cyty,which surpassed 
all other varieties. We had been especially interested in the F, pollinator 
(CT5 aa X CT9) used in the production of this 3-way hybrid because both 
CT5 and CT9 have shown good combining ability and both have produced good 
hybrids. The Fy combination (CT5 aa X CT9) was highly vigorous and much 
more desirable for use as the pollinator in the seed field. 

Beets from the Jerome, Idaho,tests were taken to Nyssa, Oregon, where 
Sugar determinations were made by the Amalgamated Sugar Company. Frozen 
pulp was taken from the same samples and further chemical analyses were 
made at Salt Iake City. Sodium, potassium and nitrogen values were made by 
Myron Stout. Sodium and potassium were determined with a flame spectropho- 
tometer. Amino nitrogen was determined by the Stanek-Pavlas method, using 
_ the spectrophotometer as an absorption instrument. The "Amino N" values 
reported are based on the concentration of glutamine necessary to produce 
the same color. True “amino N" would be 0.097 times the values given. 


Sugar and purity (apparent purity) determinations were made by C. H. Smith. 
G. K. Ryser and Earl H. Ottley were responsible for all statistical analyses. 


Designations: 
MS = Cytoplasmic male sterility. 
aa = Mendelian male sterility 
mm = Monogerm ' 
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EASY BOLTING SUGAR BEET VARIETIES AT 
BRAWLEY, CALIFORNIA, 1958-59 


Planted September 16 and 17,1958 
Harvested April 15 and 16, 1959 


By Charles Price and Kenyon Beatty 


Varieties selected from the Salt Lake City breeding program were 
included in the Brawley, California, 1958-59 variety test. There were 
two sets of nine varieties with Dr. McFarlane's high-yielding hybrid 
US H2 inserted for a check. One set of varieties (Test I) was made up 
of cytoplasmic male-sterile (MS) hybrids and the other set (Test II) 
was made up of Mendelian male-sterile (aa) hybrids with both parents 
monogerm. Sugar determinations were not made for the 1958-59 test, 
because it was felt. that this information was relatively well established 
for the particular hybrids under test. The information on ylelding 
ability and type of root growth was very informative, However. Records 
were also obtained on the extent and rate of bolting and degree of mle 
sterility for the hybrids which flowered. 

; All hybrids with both parents monogerm (mm) were definitely 
inferior in yield and in root type. All multigerm hybrids produced 
well-formed long, straight roots indicative of a deep, well-drained soil. 
US H2 beets were especially long, straight and uniform. Roots from the 
hybrids with both parents monogerm, however, were irregular and some 
were poorly shaped. The most striking peculiarity was the tendency for 
these monogerm beets to turn to one side or the other rather than to 
grow straight down « 

The opportunity of secing samples of beets from the Salt Lake City | 
breeding program included in the Brawley plantings is of distinct value, 
because of the opportunity of seeing the beets in April;whereas one must 
wait until October or November in the intermountain area for the same 
observations. The early information makes it possible to select and 


propagate breeding stocks more intelligently. 
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EASY BOLTING SUGAR BEET VARIETIES AT BRAWLEY, 
CALIFORNIA, 1958-59 


TEST I 3 set 

Bianietrod plots 40 feet ee Planted Sept. 16 and 17, 1958 

with 30 inches between rows Harvested April 15 and 16, 1959 
VARTEIY —_PARENTS “SERIE __ COUNT 100' MARCH 25 

TONS NUMBER PERCENT 

7106 US 22 MS X SLC 125 mm 21.3 161 3.57 

US H2 California #663H1 80.9 1k9 0.16 

6103 US 22 MS X CTS SU sue en 156 28.00 

8102 dos X 747.17 om (125 hybrid) 20.4 156 5.94 

8104 do. X (cT5 X cT9) 20.1 160 15.49 

8101 do. X SLC 122-19 mm 19.1 157 7.02 

8132 7121 MS mm X Line 229 mm 18.0 155 14.49 

8126 do. X SLO 122-27 mm Ae 157 5 ho 

8125 531H60 MS mm. X SLC 122-19 mm —éi «7 50 5.36 

8121 7121 MS mm X SLC 122-16 m T5807 145 8.30 

Deel cl ie PENS ELEM FO es eS ONO ae ee 


VARIANCE TABLE (10 X 10 Latin Square) 





Degrees 
of MEAN SQUARE 
freedom 
3 TONS “BEETS 
Between replications 9 7.00 
Between columns 9 13.91 
Between varieties 9 42.77 
Error 72 | 5ohS 


Calculated F value . 12.36% 


* Significant F value 5% point (2.01) 
** Significant F value 1% point (2.67) e 
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EASY BOLTING SUGAR BEET VARIETIES AT BRAWLEY, CALIFORNIA 


1958-59 

TEST II 
Single-row plots O:feet long Planted Sept. 16 and 47,1958 
with 30 inches between rows Harvested April 15 and 16, 1959 

Monogerm parents ACRE YIELD BEEL BOLTERS 

ee aa mm X mm BEETS - COUNT 100' MARCH 25 
TONS NUMBER PERCENT 
US H2 California #663H1 23.4 he 0.18 
8210 (117 X 125) X SLC 122-19 mm L7a). 143 0.87 
aa mm 

8288 Line 229 mm aa X SLC 122-16 mm, 17.0 hg LOL 
8287 Line 229 mm aa X do. 16.9 152 2.63 
8255 (122 X 125) mmaa X= do. . 16.2 148 3.88 
8254 (117 X 125) mm aa X_~ do. 16.0 Uhh 4.17 
8256 (125 X 125) mm aa X_ do. Ls 7 hs 2.75 
8253 (609 X 609) maa X do. aks 1h 2.77 
8252 (122 X 609) mm aa X do. 134 130 3.65 
8251... (117 xb609) mm aa X do. 13.2 137 3.10 
General MEAN 
of all varieties 16.24 
S. E of MEAN 0.56 5.40 
KSige Diff. (19:1 1.59 15.27 


VARIANCE TABLE (10 X 10 Latin Square) 





Degrees : 
of Mean Square 
— freedom 


Tons beets 


Between replications 9 12.50 

Between colums 9 27-39 

Between varieties 9 84.60 

Error 72 51h 
Total 99 | 


Calculated F. values | 26.97%" 


, : es 
* Significant F value 5% point. (2.01 
** Significant F value 1% point (2.67 
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SOME STUDIES OF POLLEN RECOVERY IN SUGAR BEETS 


By F. V. Owen and George K. Ryser 


In crosses with the annual male-sterile(sixth backcross to the 
type O annual SLC 03) most Added of pollen recovery appeared in 
senveearinp populations. Therefore, it was assumed that the pollinators 
were heterozygous for pollen-recovery genes. It now appears Possible 
that part of this assumed heterozygosity may have been due to environ- 
mental variability with respect to the F, hybrids. Preliminary studies 
three years ago indicated that certain sublines of the leaf-spot~- 
resistant variety US 201 might be e desirable source for pollen-recovery 
genes, so an extended study was made. In 1958 the subline US 201-20 was 
identified as a possible homozygous pollen-restoring line. Our full 
assurance that this line was homozygous necessitated a more careful 
study of environmental influences. Hybridization with the isogenic 


annual MS X US 201-20 gave results as follows: 


Classification of offspring 





MS ; em - Pollen ee Owe. 
white anthers yellow anthers producers plants 
Percent “g Percent Percent Number 
F) observed 0 0 100* Lo 
bi. observed Hote vis 50.0 6.8 ak 
Expected 50 50 234° 
Fo observed 2765 28.9 43.6 149 
Expected a5 15 ise 14.9 





*  Semi-male-sterile when grown under unfavorable conditions 
















seth .% ogtas? bus oove .V so XA ~ fare 


wie. 6p amaiedoed gtxte)ofiste-ofon fumes att Heke apestad of | 2) : 
= Mn recunaem Aq unean teen (80. ngs treane’D oa, 
ah ast oul daft Pancras few JL yetotssed? «6. snatyehr og sartnesged 

P asiban Steeqgs Wor SI. bawey Cee 0oe7-n! fog so? esoyyscsed ad raw 
- anetttns ‘of aub mood avai a uthepavtoss*es Gewese edt to tq fads 
paisa vrata sort eahaecigl [= Tad ot tenmess ditty ihiniskrey Lon aeat 
‘ c | aren ely ‘to wenhinua Vetie> dad Dodepthnl ons s1s0y noudt 
got wateo= ofdaitized n ed-tigin [09 atl qoltey drateteet 
a SnpORY or sts sdf G2CL nt solar tow yitics behmesxe ne of esa9B 
peer at Senet pabiadins reife suogyacms eiiterog « ce bat ttdnubt 
Iefteren eson a Detadtewesen wubgyromd aj sits eis Sore sometsemh 
Singin etd ddtw mobteatbiess seeobey tad fetaomaotives to ybyts 
sewnkbot an seiiiney sven 02-008 A) X GM Létaae 


a 


wo 32 = 


The F, Generation (Annual MS X US 201-20) 

All Fy plants were vigorous annuals and were remarkably 
uniform in growth habit and foliar characteristics. Sometimes these 
vigorous plants produced great quantities of Mable pollen but 
there was striking variability from plant to plant and from 
different branches of the same plant. At first these seemingly 
erratic results were puzzling,but careful observations showed that 
these plants were very sensitive to environmental variability. When 
flowering plants were subjected to somewhat unfavorable conditions-- 
low temperatures or under moisture stress in small pots--pollen 
production was poor. Sometimes the majority of the anthers were 
shrunken and did not dehisce. | 

A careful study was made of these Fy plants by potting them 
separately, cutting back flowering branches,and inducing new luxur- 
tant growth. This experimental work was not conducted in such a 
way that statistical data could be easily collected but many 
striking demonstrations were produced. When grown in 6" pots 
which were allowed to dry between irrigations, these plants produced 
badly shrunken anthers which did not dehisce. The same plants, 
later transplanted to larger pots and irrigated adequately, erociced 
large quantities of viable pollen. These Fy Binneatatteated much oare 
sensitive to these unfavorable conditions than plants having Perentace 


with a history of normal pollen production. 
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The bj Generation Annual MS X (Annual MS X US 201-20) 

In the. bj generation growth was also vigorous and uniform but 
pollen production was drastically suppressed as compared with the Fy 
generation. Only one plant was classified as a possible pollen producer. 
Moat plants classified as semi-male-sterile bore badly shrunken yellow: 
anthers without a trace of viable pollen. Fifty percent of the plants 


bore white empty anthers typical of the recurrent MS annual female parent. 


; . 
The Fp Generation (MS X US 201-20) Self-pollinated 

Vigor was reduced in the Fo generation but some individual plants 
appeared to be excellent pollen producers. Approximately 25 percent of 


the plants bore white empty anthers. 


Genic emasculation from female parentage 

Experience with cytoplasmic male sterility has shown that individual 
MS plants which look more or less alike do not necessarily breed alike. 
The annual MS line used as the female parent in hybridization to US 201-20 
has more emasculating power than many cytoplasmic male-steriles. This 
emasculating power is illustrated in the backcross MS X (MS X US 201-20). 
This backcross population was so strongly emasculated under the conditions 
where the plants were grown (both field and greenhouse) that the population 
might have been acceptable for female parentage for erection hybridization 
purposes. Yet from the parentage we know that some of the b1 generation 
plants (presumably 50 percent) carried a powerful recovery gene in the 
heterozygous condition. Much work yet remains to unravel all important 
genetic information, because the two-gene hypothesis is not a full explanation. 
Along with this study it will be important also to study environmental 


influences much more carefully. 
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SELECTION AND BREEDING FOR CHEMICAL AND PHYSIOLOGICAL 
CHARACTERS 


By Myron Stout, F. V. Owen and G. K. Ryser 


Further data were obtained in 1959 on the relative chemical analysis 
of several inbred lines selected in previous years and on the performance 
of some of their hybrids. 

The most consistent differences in chemical analysis were obtained 
on inbred lines, again proving the genetic titherd tances of these character- 
istics. The inbred CI7 was consistently high in amino nitrogen and Rieay 
and was very low in sodium content. The new monogerm line SLC 131 produced 
large roots relatively low in sugar and very high in sodium content. The 
amino nitrogen content of SLC 131 was comparatively low. As in previous 
years, relatively high sugar and purity values were obtained on inbreds 
CT5 and CT8. These inbreds were intermediate in amino N, sodium and 
potassium. The Ovana fodder beet produced extremely high-yielding roots 
that were very low in sugar percentage and respiration rate. Although 
the potassium content was high, the relationship between potassium and 
seat was low, similar to data obtained in 1952 on Several fodder beets 
and red garden beets. 

The hybrid SLC 630 produced an extremely high yield of sugar per acre. 
Hybrids SLC 630 and its sister combination SILC 631 were comparatively low 
in respiration rate. Purity values were not determined on the Ovana hybrid 
test in 1959. 

The results obtained in 1959 again show that those characteristics 
of sugar beets that are related to "quality" are affected by both genetic 
inheritance and nutrition, as well as disease, and that these quality 


factors are not incompatible with high yield. 
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BEET SUGAR DEVELOPMENT FOUNDATION PROJECT 15 


By Myron Stout 
SOIL-PROFILE NITRATE DISTRIBUTION STUDIES 


The nitrate nutrition of sugar beets has been shown to eee 
very profound effect on both yield and quality. High nitrate uptake, 
especially early in the season, stimulates the growth of leaves and 
thereby greatly increases yields of beets. High nitrate uptake near 
harvest also stimulates the growth of new leaves and reduces sugar 
percentage and quality. Excessive nitrate late in the season, also 
reduced actual yields of roots. Gardner and Robertson (1943) stated that 
an increase of .025 percent of nitrate nitrogen in the roots at harvest 
reduced the percentage of sugar about 1 percent and that the relationship 
was apparently linear. Neither the effect of high nitrate uptake on early 
development nor the forty-fold relationship between nitrate and sugar at 
harvest should be ignored. Both high yield and good quality have been 
achieved simultaneously but with deplorable inconsistency. 

Stimulation of early growth by good seed-bed preparation, 
irrigation, foliar feeding and other methods have attractive possibilities 
for improving both yield and also quality, by increasing early growth and 
thereby depleting nitrates before harvest. Pre-harvest depletion of nitrate 
' is primarily aimed at possible quality improvement. The present report is 


concerned with the latter part of the problem. 


Holden Plot (8000 South 300 East, Midvale, Utah) 

Fine sandy loam soil--hard clay at 30-36 inches depth. <A green- 
manure crop of barley was plowed into the soil. The field was harrowed, 
then a heavy application of phosphate and nitrate fertilizer was broadcast, 
then re-harrowed. Seed was planted on flat double beds ho inches between 


furrows. The first planting date, July 30; second planting date, August 17. 
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irrigations were frequent after planting to insure germination 
and emergence. There was no flooding, although furrows were quite shallow. 
Soil-profile samples were taken at four locations in the field September 10, 
following an irrigation. Lateral percolation of moisture had not reached 
the center of the beds in some places but it had in others, providing an 
excellent opportunity to study lateral as well as vertical distribution of 
nitrate. Six one-half-inch surface samples were, taken from the bottom of 
the furrow to the opposite shoulder of the Pea sae shown in table 1. ‘Two 

F 

more surface samples were taken in the center of the bed, one where surface 
moistening had reached center and the other where the center of the bed was 
still dry. The moist sample showed 5500 ppm nitrate nitrogen,while the 
dry sample contained only 1270 money samples were sealed in glass with 
2-5 ml. of toluene to prevent biological change before drying and chemical 
analysis). The data in table 1 show very little nitrate in the furrow but 
progressively increasing to about 2000 ppm near the center of the bed. 
Samples were again teen at different depths across the bed on September 15, 
following a fairly heavy rain. The data (table 1) show that the high con- 
centration of nitrate in the surface had been leached to lower levels of 
soil by the rain and also that the concentration in the lower levels of 
soil were conspicuously greater near the center of the bed. Some showers 
intervened between September 15 and September 23 when more samples were 
taken, but the relatively high nitrate concentration in the POLton of the 
furrow, as well as acposs the bed, show the predominant movement was upward-~- 
and probably laterally toward the furrows. Nearly 0.65 inches of rain 
occurred intermittently before samples .were again taken September 30. 
However, two or three days of comparatively dry weather allowed some concen- 
' tration to -¥Y@develop in the surface, but the movement was again definitely 


away from the furrow toward the center of the bed. 
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The data in the foregoing tests substantiate the observations made 
on lettuce bed rows at Tucson, Arizona by McGeorge and Wharton, regarding 
lateral as well as vertical profiles. The present tests show an exaggerated 
pattern in the surface because of the thin sampling depth of the top samples. 
The intermittent occurrence of ratinyas well as furrow irrigations, made the 
present tests especially informative. Many other studies regarding salinity 
movement and concentration show aaeent Tre the same pattern; tit nitrate 
salts are probably the most soluble of salts and therefore move ahead of 
other salts or at a greater concentration with soil-water front as it 
moves. through soil. 

The science of solvent chromatography is based on differential 
solubility of solute in solvent. If we can visualize a three dimenSional, 
or solid chromatogram, with water as the solvent and fitcates having Rf 
values near unity we can pretty well predict the movement of nitrate in 
the soil. 

Considerable speculation ‘and probably some data have been presented 
concerning the loss of nitrate from soils due to leaching under irrigation. 
There may be some nitrate lost in this way under excessive irrigation and 
waste water run-off on some soils, particularly anoee having gravelly or 
_ sandy subsoils. However, most authors agree that considerably more than 
half the water normally applied to produce a crop is lost by evaporation 
and transpiration father than “agen drainage. If this is true, some data 
secured on irrigation and drainage canal waters in the Granger area this 
past Fall--as well as below-surface soil analyses--can be used as bases for. 
thought on the subject. The free-water-surface evaporation rates in Table 1 
are also pertinent to this problem. | 

Water samples were taken October 6, 1959, from the canal furnishing 


irrigation water to the Granger area. Drainage water from the same area 
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was also sampled. The data are presented in Table 2. Even the highest 
nitrate content measured in the drainage water had only twice the nitrate 
content of the irrigation water. Twenty-four soil profile samples were 

taken between October 5 and October 8. The deepest Samples taken in the 

five fields averaged about 0.6 ppm of nitrate nitrogen. If less than half 
the irrigation water reached the drains (as most writers agree), then the 
irrigation water must have supplied more nitrate to the soil than it leached 
out. Bottom soil samples at the Holden’ plot,on sandy soil that was very 
heavily fertilized late in the season, averaged about 4.5 ppm on September 30. 
Earlier sampling of drainage water may show higher nitrate content. 
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TABLE 2 -- Nitrate content of Irrigation And 
Drainage water in the Granger Area, 
collected October 6, 1959 


a 
SOURCE OF WATER | - NITRATE N 
Re. 
ppm 


North Jordan Canal, 2800 West 4100 South (irrigation water ) 1.24 


Drainage canal, 3500 South about 2300 West 2.48 © 
Drainage canal, 3500 South about 1600 West’ 0.68. 
Jordan River, 2100 South, about Lhoo West 1.98 
Cola tap water, 1810 South Main Street 0.27 
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TABLE 1. Vertical and horizontal distribution of nitrate nitrogen in 
relation to irrigation, evaporation and rainfall on forty~ 
inch double-beds planted to sugar beets July 30 and August 
17, 1959. Holden plot (80th South, 3rd East, Midvale, Utah) 
Fine sandy loam soil with clay 30 to 36" from surface. 


RAIN 2? Evap. el 


DATE Inches Inches 
April AOL 7.34 Legend - sample depth 
May 2.05 8.71 
June 1.38 12.95 Adie 0. 4 1/o" 
July 0.19 14.12 Bow 1/2" = 6" 
August 1.76 12.94 Creme O nie" 
September 1.66 8.09 D =12" - ak" 
October 0.22 oh B = ek" . 36" 
Total "OsaT” “69.09 
Sept. 1 / O45 hO" double beds 
2 on 0.35 e\ 
3 =o 0.35 z 2 3 h 5 6 
h wo 0.42 
3 ~- Nitrate-N PPM 
if -- A 5500 moist soil 
8 De 1.50 A 1270 dry soil 
9 ws ws -56 | 
10 es 030 ery A 3% 170 1080 1800 2060 880 
11 ts io 
12 = 
13 0.03 A 3 2 8 6 
1h 0.60 Bh B 10 i 88 57 
15 0.19 52K 9 2 25 29 
16 wn 019 D ti 2 11 12 
17 ~~ 14 E 4 h 7 8 
18 ws on 223 | 
19 0.19 
20 605 | 
21 -18 657 A e2 188 60 1900 
22 won 223 B 22 19 66 118 
23 0.03 15—~ C 11 1 15 18 
24 T 012 D ? Bw 1O 10 
25 0.27 226 E Lie arG 4 
26 0.01 fhe ce 
27 OTagees, 
é 28 0.05 4d A oe 5 550 170 
29 le 14 B 3 17 166 69 
30 wots Sly C 3 3 25 16 
D 2 4 7 7 
Total 1.89 BE 2 h 7 5 





1/ Inches precipitation at Salt Lake Airport 
2/ Inches evaporation Morton Salt Company plant 


Ye Inches precipitation 7200 South 300 Rast ~ 1.4 miles from plot 
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JONES BROTHERS FIELDS, 7200 and 7 South 2200 West, West Jordan, Utah 


In cooperation with the Agricultural Research Department of the 
Utah-Idaho Sugar Company, a comparison was made of the effect of deep 
versus shallow furrows made at the last cultivation (about August 1) 
on the nitrate distribution in the soil profile and on yield and quality 
of beets at harvest. 

The two fields on which the tests were made are located about 
three blocks apart. The soil types are practically the same and other 
practices were very similar; Merarares the comparisons are presented 
together in Tables 3A and 3B. 

The soil was a tightly packed silty clay loam. The fields were 
irrigated only in alternate furrows after the deep or shallow-furrowed 
strips were formed. The soil in both fields was very hard and quite dry 
throughout the fall months. There was no flooding except at the bottom 
of the fields below the experimental area. Irrigation furrows cut quite 
deeply at the top and filled up at the bottom of the field due to the 
silty nature of the soil rather than the slope of the fields. There 
was little observable difference in the irrigated furrows after irrigation, 
but the depth of the furrows that were not irrigated was easily distinguish- 
able. No comparisons were possible, therefore, between flooding and well- 
formed dry ridges in the beet rows. However, some very consistent differences 
were observed between adjacent pairs of sample areas in both fields as well 
as consistent differences with respect to the top and bottom of each field. 

Sampling equipment consistently penetrated the soil in the deeply 
furrowed strips more easily, and these samples were evidently higher in 
moisture content. This observation was verified by the higher nitrate content 
of soil below the surface at the first date of sampling shown in Table 3A. There 


was little nitrate left below the surface 1/2 inch at the second sampling date, 
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but the data indicate greater depletion of nitrate in the deeply furrowed 
strips. 

The average analysis of three 10-beet samples from each test location 
reported in Table 3B show that the average weight of beets, as well as 
sugar percentage and quality, were consistently in favor of the beets from 
the deeply-furrowed strips. Although the lack of replications of the field 
treatments under study precludes any useful application of statistical 
analysis, the consistent differences observed between matched sampling areas 
in the two fields lends credence to the usefulness of the data. 

Probably the most significant observation in the test is that of the 
nitrate distribution in the soil. There was a high concentration of nitrate 
in the top 1/2 inch and little below that level, even though considerable 
rainfall occurred during the sampling period. This indicates that most of 
the rain was shed into the furrows where nitrate was already low due to 
irrigation, or was funnelled to the crown area of the beets by the petioles. 
Soil samples were taken between the beets. A total of 0.86 inches of rain 
was recorded in Midvale (about 2 miles east of the plots) September 15 and 16, 
before samples were taken September 17. Light showers also occurred each 
of the five days before the samples were taken on September 28. Nearly 0.3. of 
an inch was recorded September 27. Unprotected soil would miaeubtedts have 
shoeh values far different from those in Table 3A (compare with Table 1). 

Another Shpervabien was made in connection with nitrate hanes in 
other fields, especially in flooded soils covered with very heavy foliage. 
Many sugar beet roots could be seen on top of the soil following the rains 
during late September. This may be a significant factor in quality deteriora- 
tion when rains occur in the fall before the beets are harvested. ‘The soil, 
as well as the sugar beet analyses in Table 3, however, indicates that little 
harm was done to the beets harvested October 10. No pre-harvest samples were 


taken to prove or disprove this point. 
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TABLES 3A and 3B -- The effect of depth of furrows on 
soil profile nitrate, yield and quality of beets et 
harvest. 
Strips furrowed about August 1, Harvested October 10, 1959 


TABLE A Soil Data 
Sample DATES OF SOIL SAMPLES 
depth ecu/ wend oO Larue / 1 Poe O/ oo mana 0/8 
inches Nitrate nitrogen, ppm 
Shallow Osu= EL /2 462 612 668 kok 378 
1/226 18 18 10 1% 2: 
65nu1S 13 al 2 1 1 
12 - 2h 5 4, 1 Ii iz. 
2h = 36 2 2 S - e 
Deep 0 1/2 358 588 405 KAS 400 
1/2 - 6 25 25 12 h il 
62 a42 18 ay 1 EL 1 
12. a 14. a a O 1 
ak . 36 2 uf - - - 
Cl. Ee. he) a aa ee ee noel 
TABLEA B_ Harvest data 
aire Gavpar - m aoe 
sample beet Sugar Purity N — Na K 
Se ON CK 
Number 2/ Lbs | ey & ppm ppm 
1 1.67 16.34" 89.9 0.16 2351 2622 
2 1.66 15-87" 88.8" 0.17 370 == 2614 
3 1.67 LOE GT. a0 0.55 239 2731 
4 2.26 15.71 86.7 - 0.34 392 3210 
Average 1.62 10.40 2 0.2 ¥ 27 
2 17m 18.53 90.5 0.18 172 2303 
2 Osi 17.72 90.1 0.26 531  e5ha 
4 2.76 17.07. 88.5. 0.29 312 2961 
Average 2a 17.93 9. 0.2 OTT 2687 


| 


1 i 
Lg ce nitrogen as glutamine 


a/ Samples 1 and 2 leslie Jones farm; 3 and 4, Melvin Jones farm 


land 3 = top; 2 and 4 = bottom of field 
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PART II 


INTERSPECIFIC HYBRIDIZATION 


POLYPLOIDY IN RELATION TO ROOT YIELD 
AND SUCROSE PERCENTAGE 


Foundation Project 11 


Helen Savitsky V. F. Savitsky 


Cytologist and Geneticist, respectively, Beet Sugar Development 
Foundation; and Collaborators, Crops Research Division, ARS, 
USDA, working under the supervision of the Beet Sugar Section. 
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OBTAINING NEW TETRAPLOID STRAINS 


~" By Helen Savitsky 


Previous investigations in polyploldy indicated that different tatvad 
plotd lines and populations do not always show the same phenotypical 
expression of root weight end percent sucrose as their original diploid 
ancestors. It is possible that different types of sugar beets exhibit 
a different reaction toward polyploidy. Probably some of them will give 
better results than others. | | ’ 

New tetraploid strains are under production in order to study the types 
of sugar beets most valuable in the tetraploid stage and also to study 
disease resistance in polyploids. . 

Seed of the following nine ‘strains vere treated with colchicine in 1958: 


One Z-type mm inbred line : 
One Z-type self-sterile MM population, Janasz 
One leaf-spot-resistant mm inbred line 
One mm self-sterile population high in curly-top resistance 
One E-type mm inbred line 
Two cytoplasmic male-sterile lines with cytoplasm from different origins 
One Fj hybrid between two inbred lines 
One Mendelisn male-sterile line 
Seedlings which were affected by colchicine were transplanted to cylinders 
and. exposed to thermal induction during the winter. In the spring they were 
transplanted to the station field. Pollen was examined in all plants except 
in male-sterile lines. In the majority of plants the chloroplast number was 
also checked. Plants which produced diploid gametes (aceording to the size of 
pollen grains) were selected as tetraploids. From 1038 plants investigated,’ 60° 
(or 45.2 percent) were tetraploid, In every strain not less than 50 tetraploid : 
plants were obtained. In the majority of strains about 80 tetraploid plants were 
selected. The high percentage of tetraploid plants indicates high effectiveness 
of the applied method of treatment. 
Tetraploid plants within a strain were intercrossed by exchanging pollinating 
bags. Seeds obtained in this way were planted, and from every strain 100 plants 


were grown for chromosome checking. Selection of tetraploid plants and. production 


of pure pedigreed lines will be made in 1960. 
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ALLOPOLYPLOID INTERSPECIFIC HYBRIDS BETWEEN SECTION VULGARES 
AND SPECIES OF THE SECTION PATELIARES 


By Helen Savitsky 


In 1958, mainly tetraploid and diploid viable interspecific hybrids were © 
obtained from crosses of different B. vulgaris races with the species of the 
section Patellares. In 1959,the efforts were concentrated on obtaining triploid 
hybrids. Triploid hybrids were obtained from fyetdtentl on of tetraploid sugar 
beets and tetraploid Swiss chard with diploid species B. procumbens and B. webbiana. 
They carried two genomes of B. vulgaris and-one genome of wild beets. From 308 
hybrid seedlings, 30 seedlings survived and developed on their own roots. The 
rest were Nonviable and died in the seedling stage. Chromosome number in all 
viable plants equalled 27. 

Triploid matings were less viable than the tetraploid matings grown in -1958. 
From 30 triploid matings none were viable (i.e. contained many viable plants) like 
those observed in tetraploid hybrids. But many matings were low in viability, which 


means that a few seedlings were viable in many matings (Table 1). 


Table 1 - Viability of hybrids in triploid matings 





Number of progenies 
a of low viability 
Female Number of Number of Number of Containing Containing 











parent matings hybrid viable seedlings: plants reach- 
seedlings progenies which ing flowering 
mo survived stage 
hn sugar beets. 5 62 on 1 ae 
hn Swiss chard 25 246 ~~ 15 6 
Total 30 308 -- 16 6 





A large number of progenies low in viability was. typical of triploid hybrid 
matings, but in many progenies some viable seedlings could be selected. Diploid 


and tetraploid matings in 1958 were for the most part either lethal or viable, and 
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Only a few matings low in viability were observed among them. From 30 surviving 
triploid plants only 10 reached the flowering stage. Some lethal triploid hybrids 
were grafted and a total population of 30 triploid hybrid plants was obtained, | 

The degree of fertility of Fl interspecific hybrids could not be determined 
in 1958 because of insufficient pollination. In 1959 the hybrids received a suf- 
ficient supply of pollen. The diploid hybrids remained as before,completely or 
almost completely sterile. Among about 70 diploid plants, two plants set seed 
(6 seeds set on one plant and 2 seeds on another). Triploid and tetraploid hyvrids 
were semi-fertile; they produced a certain quantity of seed varying in different 
plants from 15 to deveral hundred. No plant among triploid and tetraploid hybrids 
remained sterile. Because of continuous ami of Fj hybrids,it is possible to 
obtain several hundred seeds from the wip dcoed tae of plants. 

Some seed obtained from Fj hybrids was planted and about 60 first-backcross 
hyorids were grown. In this way, triploid and tetraploid hybrids were viable and 
semi-fertile. Thus application of polyploidy showed the way to Seren viable and 
fertile hybrids. 

Examination of (pater eecenien and fruits showed that in all hybrids (independ- 
ent of the level of ploidy) the.type of inflorescence was intermediate between the 
type of inflorescence in the section Vulgares and in the section Patellares, In- 
florescence;’ in the section Patellares isa panicle. bearing umbels . Individual 
flowers in 2 flower cluster develop separately on a common peduncle. Every flower 
develops its own little pedicel (forming the umbel). The basal part of flowers below 
‘the sepals is visible as well as the upper part. Fruits are simple but not monogerm, 
because they develop in a cluster on the same peduncle. 

| In the multigerm beets of the section Vulgares all flowers develop also on 
@ common peduncles The upper part of the flower Beene over the peduncle and gives 
the impression that each flower in a cluster is Eiveieeios separately, but the 


lower part of the flowers below the sepals is not visible because the bases 
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of the ovaries of all flowers are imbedded in the tissue of the cluster 
(formerly the tissues of the Pedinaltie Therefore, fruit in the section Vulgares 
is compound (a seedball). 

In F, hybrids a flower cluster consists of 3 to 4 buds; sometimes the number 
of buds reaches 6 or 7. Individual flowers in the flower cluster develop separately 
on & common peduncle like the flowers in a flower cluster of the section Patellares, 
but they do not develop pedicels which are typical of the section Patellares. The 
basal part of a flower is visible. , 

Fruits of F, hybrids are compound, consisting of 2.or 3 fruits, but they do 
not form a seedball. The basal part of individual fruits is connected by the tissue 
of the peduncle, but it:is not imbedded in it. The basal part of individual fruits 
is oval or elongated, resembling to some extent the shape of the fruit of B. pateliaris. 
The sepals extend over the fruit,always covering the cap. The sepals are fleshy and 
the cap is expressed as in the section Vulgares. Fruits‘of Fj hybrids eppear as if 
composed of fruits of both species, the lower part belonging to B. patellaris, the 


upper part to B. vulgaris. 
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INFLORESCENCES AND FLOWERS OF B. PATELLARIS, B. VULGARIS AND F, HYBRID 
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Figure 1. Inflorescence of Figure 2. Inflorescence and shape 
B. patellaris of flower of B. patellaris 





Figure 3. Inflorescence of Figure 4. Shape of flower of B. 
B. vulgaris vulgaris 





Figure 5. Inflorescence of Fj Figure 6. Shape of flower of 4n 
hn hybrid (B. vulgaris X B. hybrid (B. vulgaris X B. patellaris) 


patellaris) 





FRUITS OF BETA VULGARIS, F, HYBRID AND BETA PATELLARIS 
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Figure 7. (A) Seed of B. vulgaris, 
patellaris), and (C) B. patellaris 





Figure 8. 
B. patellaris) 
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(B) F, 4n hybrid (B. vulgaris X B. 


Fruit of Fj 4n hybrid (B. vulgaris X 
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MEIOSIS IN THE FIRST BACKCROSS HYBRIDS BETWEEN TURKISH 
LEAF BEET AND ‘BETA PROCUMBENS 


By Helen Savitsky 


Mefosis was studied in triploid first backcross hybrids (F, (B.v. X B.p.) 
X B.v.) obtained from R. K. Oldemeyer. These triploid hybrids originated from 
non-reduced gametes of Fy hybrids fertilized by ‘the gametes of diploid B. vulgaris. 
Therefore, they contained 18 chromosomes of B. vulgaris and 9 chromosomes of 
B. procumbens. | | 3 

At diakinesis, bivalents, univalents, as well as Wed a4 ents and testvarai anes) 
were observed. The number of bivalents varied in different pollen mother cells 
from 5 to 10, the number of univalents from 5 to 9: Trivalents were present in 
all pollen cells. In about 50 percent of Satine mother cells tetravalents were 
observed. Some pollen mother cells contained either two trivalents.or one tatvalent 
and one tetravalent. In this way, formation of complexes was typical for the — 
triploid hybrids. 

Trivalents were presented in the shape of rods, chains, Y-type associations, 
or rings. They originated either from association of 2 homologous chromosomes 
of B. pulgaris with 4 homologous end of a B. procumbens chromosome, or by associa~ 
tion of 2 homologous chromosomes of B. vulgaris (one of which carried a translocated 
segment from a chromosome of B- procumbens with a translocated sien tata of B. 
procumbens. These three chromosomes, one normal and one translocated B. vulgaris 
chromosome , conabhen with a translocated B. procumbens chromosome, produced a 
trivalent association. <A closed ring of three could originate only in the case 
where one of the three chromosomes involved in aneentibn was segmentally changed 
and both its ends were identical. 

Tetravalents vere observed in the shape of rods, chains, figures of eight, 
and rings. They ‘meh arise: 1) from association of 2 bivalents connected by a 


ehigsma at the 2 homologous ends, or 2) from association of 2 homologous 
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chromosomes of B,. vulgaris (one of which was translocated) with a translocated 
chromosome of B. probiimbenss hed tires chromosomes could be connected by a 
| chissma with a homologous segment of a fourth chromosome from either B.vul aris or 
B. procumbens, | r 
It may be assumed that 18 homologous chromosomes of B. vulgaris associated 
preferably with each other, forming 9 bivalents. But an excess of bivalents in 
several pollen mother cells (133411 + 1011 + 31) indicated that some B. vulgaris 
oft anos cten even in the presence of their homologues associated with the chromo- , 
somes of Bs procumbens. This kind of association could be stimulated to sue 
extent by translocations between chromosomes of B. vulgaris and chromosomes of 
B. procumbens . 

Heterobivalents were observed in several calie, Two kinds of heterobivalents 
were found -- bivalents with terminal deficiencies and bivalents with an additional 
segment translocated to one of the partners of the bivalent. In this way, triploid 
Mankenena hybrids showed structural chromosome changes. 

The number of chromosomes in the nuclei at interkinesis varied from 8 to 18. 
Most frequently observed were nuclei with 12, 13 and 14 chromosomes. Number of 
ghr omosomes in the nuclei of tetrads varied from 8 to 18. The majority of tat 
(gametes ) carried 10, 11 and 12 chromoeamed | 

? Tyiploid first backcross hybrids pollinated by diploid sugar veets produced 
second: backcross progeny with 18, 19, 20 and 37 chromosomes. The prevailing 
majority of plants in this generation were diploids; about one-fifth of the 
offspring were heteroploids. 

| Because.of segmental interchanges which BhNe ran in meiosis of triploid 
hybrids, these eroriaa represent a source of structural and numerical changes, 
and it 18 possible to expect the appearance of nematode-resistant plants among 


their offspring. 
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STUDY OF SUCROSE AND YIELD IN TETRAPLOID AND DIPLOID 
MONOGERM AND MULITIGERM POPULATIONS 


By V. F. Saviteky 


INTRODUCTION 

Inheritance in polyploids 4s characterized by several peculiarities which 
are absent in diploid organisms. It concerns the type of segregation, also a 
reaction toward different types of mating. Haldane, J. B. S., Mather, K.; 
Fisher , R hij Weight, S., Kempthorne, 0., have worked out a mathematical 
basis for segregation in tetraploids, but in most crop plants the processes of 
variability in polyploids have not been studied experimentally. 

For study of variability of sucrose and weight of root in tetraploid sugar | 
eetuvoxpexiahttal hybrid populations between monogerm and multigerm beets were 
developed. These populations differed in their origin and in the type of mating 
applied during their propagation. | 

Self-sterile experimental populations studied in this experiment represent 
typical tetraploid pugey beet populations, but they differ from the usual populations 
in that the "genetic conditions" involved in their formation had been predestinated 
and were controlled from the beginning of their development. Therefore, it was 
pose{bie to study processes of variability in polyploids with these populations 
under different types of matings: hybridization, open~pollination, sibbing, and 
selfing. 

BSelf-fertile tetraploid inbreds and populations have not been developed and 
studied until now. 

| MATERTALS AND METHODS © 

The ras included the following tetraploid populations which were 
obtained By H. Savitsky by using colchicine treatment : 

in US 35/2 multigerm self-sterile 

hn SLC 15 monogerm self-sterile 

in sie 31 monogerm self-sterile 

4n SLO 91 monogerm self-fertile inbred 


hn Male-sterile equivalent to SLC 91 monogerm 
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"Mhe following diploids were used: 
@n SIC 91 siotinatertagh waa bid inbred 
én Fo 8, population from hybridization of self-fertile 
SLC 91 mm to US 35/2 MM (Table 1) 
The following generations of tetraploid hybrids were obtained by hybridiza- 
tion of the above-mentioned populations: 
Fi, Fo (sib), by and be between in self-sterile SLC 31 and 
in self-sterile MM US 35/2 - 
Fo (sib) and bz between hn self-stertle monogerm SLC 31 and 
in self'-sterile multigetm.US 22/3 
Fy, Fp (selfed Fy) and by between in self-fertile sesicera san SLC 91 
and in self-sterile multigerm US’ 35/2. | 
To obtain Fy hybrids, from 20 to 30 plants in a corresponding monogerm popula- 
tion were pollinated (by exchanging pollinating bags) by, the pollen of the same 
number of plants taken at random in a ies) tat eens population. The authenticity of 
Fy hybrids was controlled by'the type of fruit. During production of all following 
generations and backcrosses, conditions providing for random reproduction were 
always observed. In all backcrosses within self-sterile beets, F, hybrids were 
used as female parents. In sib-crosses,two sister plants from the same Fy 
family were crossed, and in selfing, a plant was self-pollinated: by bagging. 
In self-fertile beets, tetraploid ieie-evayt ia Plante equivalent to the Perericia 
monogerm SL 91 were used Fon fenaie parentage to obtain ay seed used only for 
testing of the F, hybrids SLC 91 X US 35/2. | 
Ye test of tetraploid F, hybrids between monogerm male-sterile SLC 91 and 
US 35/2 end monogerm self-sterile SLC 31 X US 35/2 was conducted under the numbers 
17-1 and 17-2 (Table 1). Every one of i hybrids was planted in 20 repetitions, 
each of which occupied one row on a two-row plot (entry number 17-1 and 17-2). 
Both of these hybrids were very close in sugar and in yield. For analysis of 
variance both pone of entry number 17 were calculated as all other entries which 


had two-row plots. Mean percent sucrose and mean weight of root for each of the 
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mentioned F, hybrids were. given on the basis of analysis of 20 one-row plots. 

All of the basic parental or hybrid areata Gale’ for instance, the F, 4n 
SLC 91 X 4n US 35/2, were grown for seed in isolation plots. To control the © 
chromosome deviations which might be possible in tetraploids, in every tetra- 
ploid population the plants were harvested separately and their progenies were 
planted individually in separate plots. In this way if any one progeny exhibited 
chromosome disturbances it would always. be localized and could not contaminate 
the whole population. Cases with noticeable chromosome disturbances were not 
observed in this experiment. 

Because seed of individual plants were tested separately, variability in 
different replications within a population was caused by environment and by a 
sampling variation of progenies composing a given ort nt lias Therefore, the 
number of replications for each population was increased to 20. Some populatiois 
(2n and 4n inbred SLC 91, 4n Relecabael in monogerm SLC 31, 4n US 35/2, triploid 


hybrid) were planted in 20 replications with seed from the same sample. 


Experimental Design and Analysis of Variance for Mean 


Weight of Root and Sucrose Percentage 

Degrees of freedom, sum of squares and sources of variation in analysis of 
variance for mean weight of root (in pounds) and for percent sucrose are shown 
in Table Qe | | 

Twenty populations were planted in two-row plots which were doubly grouped 
into 20 replicates (latin square design). In every plot 50 plants were expected. 
In every population or block 1,000 plants (20 x 50). The total of 20,000 plants _ 
was expected in the experiment. In fact, 19,452 plants were harvested. 

Mean percent sucrose for each plot was calculated from two samples containing 
14 beets elle: Mean weight of root for every plot was estimated by dividing 
- weight of root from the whole plot by the number of plants in this plot. 

Table 2 shows highly significant differences for populations in both characters , 
because the F ratio for percent sucrose equalled 10.7 and for weight of root 11.9; 


i1.e., this ratio was larger than the corresponding F value at the l-percent point 
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The F ratio between rows was sma lt and not significant. 

The F ratio between columns was only one-third as large as the 
corresponding ratio for populations but was still significant and equalled 
4.1 for the weight of root and 5.6 for sucrose percent. be 

EXPERIMENTAL RESULTS 
Percent Sucrose and Yield of Hybrids Between the Tetraploid Monogerm 


self-sterile Population SLC 31 and Tetraploid US 35/2. 


A. Mean weight of’root 
Fy generation. Heterosis in tetraploids obtained by hybridization of populations 

The tetraploid US 35/2 showed a higher mean weight of root (2.8830 lbs.) 
than the monogerm tetraploid SLC 31 (2.4860 ibaa ds The difference in yield between 
these two populations (0.3970 lbs.) is significant at the 5-percent level of i 
probability (Table 3). 

The average weight of root of the Fy hybrid between, these two populations 
equalled 3.1255 lbs. The F, hybrid exceeded the monogerm parental Penictien by 
0.6375 Lbs. ywith significance at the l-percent level, and the multigerm population | 
“us 35/2 by 0.2405 1bs.,which is not a significant difference. 

The calculated mean weight of root of the Fj hybrid (taken as Py + Po) is: 
7 | cutee! 


2.4860 + 2.8830 = 2.6845 ibs. 
2 


This value is 0.4390 lbs. lower than that ‘obtained in the experimental test. 
In this way heterosis was observed not only by hybridization of diploids, but 


also by hybridization of tetraploid sugar~beet populations. 


Fp generation, effect of sibbing on weight of root in tetraploid hybrids 
The observed mean weight of root in Fo hybrids obtained by sib-mating 
equalled 2.920 lbs. (Table 3). This yield almost equalled the theoretical 


calculations according to the formula Pi+ Pat. 2F1 = 2.9040 lbs. ‘This formula 
Cemeec aT eo, > > 


is used for calculation of a theoretical mean in Fo diploid organisms by the 


additiye type reaction of genes. Absence of divergence between expected and 
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observed value of weight of root 1s caused by the. fact that weight of root in 

Fp tetraploid hybrids (2.92h0 lbse) differed only slightly from the weight of 
root in F, tetraploid hybrids (3.1235 lbs.). According to Haldane, during the 
process of segregation in tetraploids the degree of heterozygosity Br etaanoesncnt 
slowly’ than in segregation of diploids. | Therefore, the effect of heterosis 
observed in F, tetraploid hybrids was maintained at a higher level in the 
tetraploid Fo population / than it usually was in cortesponding diploid hybrids. 


Weight of root for such diploid hybrids calculated according to the formula 


, 


aida was higher than the observed weight of root in the Fx generation. 
The effect of heterosis in diploid beets is conditioned by genes which usually 
do not show an additive type of reaction. In tetraploids this reaction of genes 
is not "fixed" by sib-mating, because of the slow decrease in heterozygosity. 
The inbreeding effect caused by sib-mating did not appreciably influence the 
yield of the Fp population. This was confirmed also by the fact that the open-= 
pollinated Fp hybrids produced even a slightly lower yield than the Fy sib 
hybrids (difference between both Fp populations was not significant). 

Because of the slow segregation process (slow accumulation of homozygotes ) 
in tetraploids, the mean yield of the Fo sib crosses exceeded the mean yield of 
the monogerm population SLC 41 by 0.4380 lbs. with a significance of 0.01 and did 
not differ significantly from the second higher yielding parental population 
uS 35/2 (Table 3). Neither did it differ significantly in yield from the F, 
hybrid. | 
Backecross Hybrids 

Hybridization of F, hybrids with both parents produced two backcross 


populations differing significantly from each other (Table 3). 


hy 
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MEAN WEIGHT OF ROOT IN POUNDS 








Expected according 





Backeross Observed to formula Difference 
populations Eat Fi Pot Fy 
—— Or —_————— 
2 2 

F, X monogerm, ‘Py, 

SLC 31 population 2.6370 2.80475 0.16775 
Fy X US 35/2, 'Pp 3.0060 3.0035 0.00275 

Difference 0.3690 0.2985 nee 


‘ 


een re nr rte nce CE LL 


The backcross hybrid (iF, X US 35/2) did not differ significantly in weight 
of root from the mean root weight of the Fp -- sib .(2.92h0 lbs.) or from the 
F, (3.1235 lbs.) or from the parental population US 35/2 (2.8830 1bs.). At the 
same time the root weight of this backcross hybrid significantly exceeded . 
(at the 1% point) the yield of monogerm SLC 31 parent (difference equalled 
0.5200 ibs.) (Table 3). 

In this way tetraploids differed from diploids by slow segregation (smaller 
differences between Fy and Fo hybrids) but they changed drastically after 


hybridization with the aifferent parents. 


B. PERCENT SUCROSE 

Fi and Fo (sib) generations 7 

The tetraploid self-sterile monogerm population SLC 31 was higher in sugar 
than the "tetraplotd US 35/2. The difference in sucrose between these two 
‘populations equals 1.1700 percent. This difference is highly significant, 
(1% point = 0.6897, Table 3). 

Percent sucrose in F, hybrids was 12.9450 which differs only slightly from 
the mean percent sucrose of the parents 13.1200. 

In Fp hybrids obtained by sib-mating percent sucrose was a little higher 


and equalled 13.3700. However, the difference between percent sucrose in F, and 


Fo hybrids (0.4250) does not reach the 1% point of significance (0.5238). 
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Percent Sucrose 


. Difference between. 
Generation Experimental Calculated experimental and 
calculated values 


Fy 12.9450 Py + Pp 


2 
Fo sib 13.3700 P+ P. +2F 
2 oat) 19°28 TL = 13.0325 © 40.3375 
Fo sib 13.3700 soyoger a 
2 si 3637 Poe 13.0600  +0.3100 
2 


Difference between \ 








Backcross hybrids | 
Recurrent hybridization of Fy hybrids to monogerm population SLC 31 increased 
percent sucrose in the hybrids (Table 3). This backcross population with - 
13.5550 percent sucrose exceeded by 0.9900 percent (1% point = 0.6897) the 
other backcross population F, X US 35/2,;because of the lower sugar in the 
parent US 35/2 
Percent Sucrose in Backcross Hybrids 


Difference between 











Population Observed Calculated . observed and 
Pyt+ Fy expected values 
2 
Fy X Monogerm SLC 31. 15.5550 13.3250 +0.2300 
Fy X Multigerm US 35/2 ' 12.5650 12.700 -0.1750 
Difference aes 0.9900 0.5850 








In contrast with comparatively little change in percent sucrose and weight 
of root caused by segregation in tetraploids, the effect of backcrossing to 


different parents appeared to be noticeable. 


Self-sterile F, Hybrids Between Monogerm Population SLC 31 
and Multigerm Population Us 2273 


The tetraploid population US 22/3 was lower in percent sucrose than the 


tetraploid population US 35/2. All Fo hybrids and backcrosses with the monogerm 
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population SLC 31 and US 22/4 were lower in sucrose than the corresponding 
Fo and backcross hybrids between the same monogerm population SLC 31 and 
US 35/2 (Table 5). These differences for Fo sib are significant at the 


1% level. 


Percent sucrose and Weight of Root in Hybrids Between 


the Tetraploid Self-fertile Monogerm Inbred SLC 91 and 
the tetraploid US 35/2. 


A. MEAN WEIGHT OF ROOT , 

F; generation, Heterosis in tetraploid male-sterile monogerm hybrids 

The weight of root in SLC 91 monogerm was 1.9215 lbs. Weight of root in 
US 35/2 was 2.8830 lbs. The difference between these two tetraploid strains 
was significant at the 1% level (0.9615 lbs. able 4). hae 

Weight of root in Fy hybrids between these tetraploids was 4.21355 lbs. 
This tetraploid F; male-sterile hybrid exceeded both parents significantly 
because lsd = 0.3066, msd = 0.4057 lbs .and the observed difference between 


Fy, and parents equalled 1.2920 and 0.3535. 


f ? Root Weight 
Mean root Difference between 





Generation weight F, hybrids and 
in pounds parents 
Fee K tents 342135 (observed) | as 
Py gb 1.9215 (observed) ; 1.2920 
Po. | 2.6830 (observed) 0.3305 
Py + Po 
oer 2.4022 (calculated) 0.8112 
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Heterosis in root weight was observed by hybridization of two tetraploids. 
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Fo generation. Effect of selfing in tetraploid. _ hybrids between monogerm 
SLC 91 and US 35/2 


Mean root weight in the Fo (S,) hybrids derived from selfing of F, plants 
was 2.5435 lbs. (Table 4). In self-sterile Fp hybrids derived eoik sibbing, the 
decrease in. root weight when compared to Fy hybrids was not statistically 
significant. (Table 3). In selfed tetraploid Fo hybrids (SLC 91 X US 35/2) the 
decrease in weight of root was significant. 


Root Weight 


: Mean _ Difference 
Generation root weight in comparison with 
pounds Eo (S,)- 

ecg eer en a AE SECS TL Cn 
in» Fy 3.2135 (observed) — 0.6700 (sig. 1% level) 
ln = Fo (8;) 2.5435 (observed) 4 

hn - Py + Po + OF) 

| : 2.8079 (calculated) _ 0.2644 (not significant) 
in - Fo Open pollinated 2.6155 (observed 0.0720 do. 

en - Sy 1.9835 (observed) 0.5600 (sig. 1% level) 
hn - Fp (sib) 2.9240 (observed) 0.3805 (sig. 5% level) 
hn - Backcross Fy X Py 2.0435 (observed) 0.5000 (sig. 1% level) 
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A highly significant digteuntae in root weight between 4n, Fy 8, and 4n Fy 
was observed (0.6700). ‘The difference in yield hetveen hn, Fz 8; hybrids derived 
from selfing and. 4n Fo hybrids derived from sibbing was also significant (0.3805 lbs.). 
These data indicate that selfing decreases weight of root in a higher degree than 
sib mating. But this decrease occurred in tetraploids in a smaller degree than 
in corresponding diploid hybrids. In the backcross of a tetraploid Fy hybrid 
with an inbred line, homozygosity is growing faster than it occurs as a result 
of segregation in an S tetraploid. Therefore, when F) hybrids were crossed back 
to the monogerm inbred line SLC 91 the decrease in yield was iigher than in the 


5S; generation. Ina population obtained after such a backcross,the mean root weight 


was 0.5000 lbs. lower than in S; and 1.1700 lbs. lower than in Fy. Delayed 
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depression in root weight in 5S; tetraploids is conditioned by a delay in 
accumulation of homozygotes in selfed tetraploids as compared to diploids. 
Phenotypical expression of certain homozygous alleles in tetraploid beets can 


be even larger than the same effect in diploid beets. 


Bs PERCENT SUCROSE 

Fy generation. Tetraploid monogerm male-sterile SLC 91 X tetraploid US 35/2 

The tetraploid monogerm inbred SLC 91 is higher in sugar than the tetra- 
ploid US 35/2. The difference in percent sucrose between these two strains was 
1.4950 percent and is highly significant (Table 4), 

The calculated mean sucrose for both parents (P, + Pp) was 1.3283 percent. 
The percent sucrose actually observed in Fy hybrids was ; little lower than the 
calculated figure (13.0400 percent). The difference between the two means was ~ 


0.2425 percent and was not significant. 


Percent Sucrose 


Difference between 
Generation Percent sucrose sucrose opserved in 
F, and parents 








\ 





Pia monogerm (observed) 14.0300 | 0.9900 
P - US 35/2 (observed) 12.5350 0.5050 
Fj, - observed 13.0400 es 
Fi -P, + Po (calculated) 13.2825 0.2h25 
a 
Significant difference: 
0.05 0.5238 
‘0.01 “0.6897 





Fo (S,) hybrias 

Sucrose observed in Fo (8), obtained by selfing, was somewhat higher when 
| compared with the Fi generation, (0.155 percent) but was not significant. Quite 
another situation was observed when F, hybrids were crossed back to the monogerm 
Antrea line SLC 91 (Table 4); the backcross hybrids showed 14.9100 percent sucrose 
end differed significantly from F, and Fp hybrids. This is shown in the following 
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Percent Sucrose 


hain | | an ) hen |) ea) ODSSTNBA Ghitarences..in 
Generation Percent sucrose sucrose percent between 
backcross hybrids and other 
hybrid generations and 








parents 

Fo (8) 13.1950 1.8150 

by (F) X SLC 91 mm) 14.9100 See 

Fy 13.0400 1.8700 

Fy sib 13.3700 , 1.5400 

by (self-sterile) 13.5500 1.3600 

by (self-sterile) 12.5650 2.3450 

P - SLC 91 mm inbred 14.0300 | ; 0.8800 

P - US 35/2 12.5350 7 2.3750 ; 


: Tetraploid backcross hybrids from recurrent crosses.to the monogerm inbred 
line SLC 91 showed the highest percent sucrose (14.9100) in this Serer ihany 
Next highest in sucrose population was a diploid S; hybrid, (14.3750 percent). 
The difference between sucrose of diploid and tetraploid populations was 
significant at the 5% level (0.5350 percent). In this way, by the application 
of hybridization and selection in the later generations of herent is. 
possible to obtain high sugar tetraploid lines of sugar beets. It may be 
expected that tetraploid self-fertile lines will increase sucrose percent in 
So- Si, generations and that selection for sugarcsamong them will produce new 


high-sugar lines. 


Sucrose in monogerm tetraploid beets obtained by colchicine treatment 

Two monogerm tetraploid strains obtained from colchicine treatment have 
been studied in this experiment. One was monogerm self-fertile inbred line 
SLO guy the other, self-sterile monogerm population SLC 15. Both these monogerm 
tetraploids showed high sucrose content equal to the percent sucrose in their 


diploid ancestors. 
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Diploid Tetraploid 
Monogerm beets Weight sucrose weight sucrose Remarks 
pounds percent pounds percent 
SLC 15 monogerm 
self-sterile 2.7420 13.7400 3.0790 13.6700*  *Early maturing 
progenies 
2.7640 135.7900%* *#*Iate maturing 
progenies 


SLC 91 monogerm 
self-fertile inbred 2eLOZONP 26159550 1.9215 14.0300 





In both monogerm strains colchicine induced tetraploids did not differ from 
their original diploid strains either in percent sucrose or in root weight. 
Therefore, alteration in percent sucrose or in root weight does not always follow 
conversion of a diploid line into a tetraploid. On the other hand,some other 
characters (as size of seed in tetraploid beets, or resistance to curly-top) are 
always altered when a diploid becomes a tetraploid. However, as was shown by 
using hybridization, inbreeding, and selection, percent sucrose and root weight 
. can be changed in the tetraploids. Tetraploids developed by application of these 


methods may differ from the fresh tetraploids obtained by colchicine treatment. 


Triploid Hybrids 

The monogerm triploid male-sterile hybrid studied in this experiment was 
derived from hybridization of the diploid male-sterile monogerm SLC 91 with 
tetraploid pollinator US 35/2. This triploid had the highest root weight in the 
experiment (3.2180 lbs.) and also had a high percent sucrose (13.4850) (Table 4), 
The monogerm triploid produced a significantly higher yield than the ieee 
yielding parent US 35/2 (difference of mean 0.43350 lbs.) and showed at the same 
time a significantly higher percent sucrose (difference of mean 0.9500 percent). 

The monogerm tetraploid F, hybrid,SLC 4n MS 91 X 4 US 35/2, produced a good 
yield ant & slight increase in percent sucrose which was not statistically 


significant. The monogerm triploid hybrid showed the highest gross sugar per root 


in the experiment (0.4340 lbs.). The tetraploid PF, hybrid between SLC lin MS 
monogerm 91 and US 35/2 produced 0.190 lbs. sugar per root. The original diploid 
inbred SLC 91 beeaani 0.2935 lbs. gross sugar per root, and the higher-in-yield 
tetraploid population US 35/2 produced 0.361) lbs, 

In this tent for the same gene pool, the triploid level favored, in these 


beets, the expression of the polygenic balance of sucrose and root weight better 


than in corresponding diploid and tetraploid strains. 
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Table 1--Origin of populations and code number of entries 
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CODE NUMBER NUMBER OF 
OF ENTRIES eee CHRoMosomEs SYMBOLS: 
SERIES A - Tetraploid hybrids between self-sterile monogerm SLC 31 and US 35/2 
18 hn: Population of monogerm self-sterile tetraploid SI¢ 31 36 Py 
19 ln; Population of tetraploid US 35/2 36 Po 
17-2 ln: Fy hybrids between monogerm SLC 31 and US 35/2 36 Fy 
in ln: Sib Fo progenies between monogerm SIC 31 and US 35/2 36 Fo Sib 
| (us 35/2) 
5 in: Open-pollinated Fo progenies between monogerm SLC 31 36 Fo Open- 
and US 35/2 . pollinated 
6 lin: Backeross Fj) to monogerm parent SLC 31 36 F) to Py 
Z 4n: Backeross F, to US 35/2 36 Fj to Pp 
SERIES B - Hybrids between self-fertile inbred line SLC 91 monogerm and US 35/2 
16 lin: Tetraploid inbred SLC 91 monogerm 36 P3 
17-1 4m: Tetraploid Fi MS monogerm hybrid SLC 91 X US 35/2 36 MS Fy 
Li}. in: Selfed S; tetraploid hybrid progenies (Fo) between 36 Fo 91 
monogerm SLC 91 and US 35/2 selfed 
ee lin: Open-pollinated Fo progenies between monogerm SLC 91 36 Fo 91 open- 
and US 35/2 pollinated 
13 ln; Backeross F, to monogerm parent SLC 91 36 Fy, to P3 
15: 4 2n: Diploid inbred SLC 91 monogerm 18 Diploid inbred 
14 én: Selfed 8, diploid hybrid progenies between diploid 18 “Diploid S$} 
SLC 91 and diploid US 35/2 | 
20 3n: Triploid monogerm hybrid between diploid MS monogerm 27 MS triploid 
SLC 91 and tetraploid US 35/2 
SERIES C - Tetraploid hybrids between self-sterile monogerm 31 and US 22/3 
8 ln: Sib Fo progenies between monogerm SLC 31 and US 22/3 36 Fo Sib 
Hy (US 22/3) 
9 dn: Open-Ppollinated Fo progenies between monogerm SLC 31 36 Fo US 22/3 
and US 22/3 open-poll. 
10 ‘hn; Backeross progenies Fy to Py 36 Fy) US 22/3 
. to PL 
SERIES D - Diploid and tetraploid eee cero ee from SLC 15 self-sterile monogerm 
1 2n: Open-pollinated progenies from ‘diploid SLC 15 monogerm 18 Diploid 15 
2 ins; Open-pollinated progenies from tetraploid SLC 15 monogerm 36 Tetraploid 15 
ia _ ne: Open-pollinated progenies from tetraploid SLC 15 monogerm 36 Tetraploid 15 
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Table 3--Tetraploid hybrids between self-sterile monogerm beets 





and US 35/2 

Seen — eh. 
Pounds Eercen 

18 ee nace eataet airs 31-P | 2.4860 13.7050 

19 hn: US 35/2 - Po 2.8830 12.5350 
wpe dn: Fy 5 Py X Po | 361235 12.9450 

4 in: Fo Sib 2.92k0 1363700 

5 in: Fo open-pollinated 2.7995 . 13.3950 
au | * ‘in: Mokerces Fy to Py | 2.6370 13.5550 

ae in; Backcross F, to Po 3.0060 12.5650 
ee at 5% point 043066 0.5238 


thd at 1% point | : 0.4037 _ 0.6897 
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Table 4--Hybrids between self-fertile monogerm inbred line SIC 91 monogerm 


and US 35/2 
“sta tinken et or a ee ene Maan rool. Mean 
of entries Populations weight sucrose 
Pounds Percent 
A. Tetraploid beets 
16 ' LntInbred SLC 91 monogerm - P3 ; 1.9215 14.0300 
19 | hn: US 35/2 ~ Po | 2.8830 12.5350 
17-1 Wn: F, * P3 K Po | | 362135 13.0400 
it ln: Fo selfed (S;) 2.5135 13.1950 
‘42 . kn: Fo open-pollinated 2.6155 1486580" 
Sua 4n: Backcross F, to P3 | 2.0435 14.9100 
B. Diploid beets 
5 | Ont Inbred SLC 91 monogerm 2.1030 «13.9550 
14 2nt SLC 91 mm X US 35/2 selfed (8,) 1.9835 Date 
Co Triploid beets 
20  3nt_2n MS SLO 91 mm X in US 35/2 | 3.2180 13.4850 
Prep eees te cn ree Degree et ee a ee ne ein mene ena epieeee 
isd at 54 point : 0.3066 0. 5238 


msd at 1% point 0.4037 0.6897 
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Table 5--Tetraploid hybrids betweetl sea scenin monogerm beets SLC 31 


and US 22/3 

Code number : Mean root Mean 
_of entries Roe ea weight sucrose 
Pounds Percent 
18 ln: Monogerm self-sterile 31 - Py © 2.4860 13.7050 
Grid lin: Fo Py X US 22/3-Sib 2.5205 12.6100 
9 ln: Fo Py X US 22/3 open-pollinated 2.5755 12.6050 
10 ln: Backcross Fy to P, 2.6375 13.5200 

ar el shee psnsei ed wea center error ieee Nak ene ate een Ae 
lsd at 5% point 0.3066 0.5238 


-msd at 1% point 0.4037 0.6897 
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Table 6--Diploid and colchicine-induced tetraploid populations 
. originated from SLC 15 mm (self-sterile beets) 


Code number Mean root Mean 


of entries Populations weight sucrose 
Pounds Percent 

1 2n: Diploid SLC 15 monogerm 2.7420 13.7400 

ge | int. Tetraploid SLC 15 monogerm Bit: 3.0790 —- 13.6700 


(From early maturing progenies ) 


3 hn: Tetraploid SLC 15 monogerm,. -. * 2.7640 13.7900 
(From late maturing progenies ) 
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sd at 5% point 3 0.3066 0.5238 


msd at 1% point 0.4037 - 0.6897 
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PROJECT 13 
BREEDING FOR RESISTANCE TO SUGAR BEET NEMATODE 


_ Charles Price 


There are few sugar beets which have even moderate tolerance to 

Heterodera schachtii. Out of the many thousands of sugar beets screened 

in the greenhouse at Salinas, very few have shown tolerance, and most of 
Ayase are eliminated when subjected to the more rigorous tests. The problem 
is further complicated by the special requirements for beets planted in the 
various areas in which sugar beet nematode is a problem. In the breeding 
- program aimed at the development of a nematode resistant variety, attempts 
| Gretreiea made to combine resistance in various selected lines and to incor- 
porate in sugar beets the high degrees of resistance found in wild species. 
At Salinas, interspecific hybrids petveen B. vulgaris and B. webbiana have 
been made, Goel ta iyiers the lethal hybrids, the seedlings are grafted on 
sugar beets. Dr. Helen aevitely has suggested that by obtaining polyploid 
hybrids it will be easier to overcome the barrier of sterility than is 
possible with diploid hybrids, and that it is probable that the transmission 
of genes responsible for nematode resistance will be more successful in poly- 
ploids than in diploids. 

) Screening tests of new material and material from the second cycle of 
breeding was continued at Salinas, California, in 1959. Screening tests are 
facilitated by the use of a special greenhouse technique developed and used 
at the Research Station in an effort to develop varieties of beets resistant 
to sugar beet nematode. It involves the use of Bot collected from fields 


following a crop of sugar beets which has suffered severe damage from sugar 


beet nematode, This soil contains a large population of newly formed cysts 
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and, very frequently, fungi which cause. damping-off. The number of it te 

in the field soil is determined by means of screens which separate the cysts 
from debris. The screened cysts are taken to the laboratory and counted by | 
means of a microscope. Soil with approximately 200 cysts per 100 grams of 

soil is considered good for use in the greenhouse tests. In the breeding 
program at Salinas, thousands of plants are eee for presence of nematodes on 
sugar beet roots. A special soil mix with a large portion of sand is used in this 
work, Heavy soil is undesirable because it is difficult to wash the clay from the 
roots. of plants, making; examination of the ee for presence of nematode, difficult. 
To the special soil mix is added a measure volume of the cyst-laden field soil 

to insure a high population of nematodes. The field soil and the special soil 
are mixed thoroughly to insure a uniform distribution of nematodes in the soil 

in which the beets for ee te are planted. The mixed soil is placed in a 
greenhouse flat and the seedling beets are transplanted approximately 2 inches 
apart, After approximately 8 weeks, the beets ne carefully removed from the 
flats and the soil particles washed from the roots in such a manner that most 
of the nematodes remain on the roots. The beet roots are examined for the 
"presence of nematodes ,_ after adhering soil is eR He If the’ roots are 
‘relatively : free from, RRA AS each Pala ianay, plant is ae nantied to a 
small cylinder of infested soil for further a After the plants have 
| grown in the cylinders for approxinately § weeks, the roots are Seas again 
| for the presence of nematodes + The most resistant plants are used for breeding. 
_ Evidence is accumulating that reduction in stand of sugar beets,both in 
 eeeanhaiae and field, results from combined aheenh of sugar beet nematode and 
- damping-off. Beets are weakened in the early stage of growth, and frequently 
"seedlings ox susceptible beets are virtually eliminated. In the screening tests 


_ in the greenhouse at Salinas, selections have been made from beets grown in 
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greenhouse flats under conditions of severe exposure to both nematodes and 
damping-off. sony, from polycrosses of the most promising of these parry 
tions are brought into the breeding program after rigorous testing in the | 
greenhouse and field. some of these progenies have gone through the second 
cycle of breeding and reselections. Greenhouse tests with this material 
indicate strongly that some material shows promise of having resistance to 
a combination of nematodes and Mancingsctt in the early stages of growth 
(Figure 1). 

The second cycle of breeding material has also been tested in the field 
under conditions of severe exposure to Perteden and damping-off. Field tests 


have been of two types. One involves planting the test beets in 3-gallon 


: erocks, and in other tests, the beets are planted in the open field. Crocks 


= 


‘(Figure 2) are used because more certain exposure of each individual beet 


to nematodes is possible than in field tests. A nematode-infested field 

that has become infested naturally is rarely uniformly infested. Some areas 

in the field may be relatively free from Peuetodes" while other areas are 
badly infested, In the crocks, a definite number of nematode cysts are 

placed in each crock and therefore each beet tested is subjected to nearly 

the same éxposure as every other beet. It is also possible to compare each 
strain of beets in infested and uninfested soil with assurance that the 
uninfested soil will not be contaminated with nematodes. Holes are vored 

in the bottom of the crock; the roots are rere tted on blocking the holes, to 


insure good drainage. The crocks are partially imbedded in the soil to reduce 


evaporation. All soil used in the crocks is thoroughly mixed before placing 


in the crocks to insure uniformity in each crock. Twenty crocks are used 


for each replication of each variety or straiu of beets planted. Ten of 
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the crocks contain soil to which no nematode ayets are added, and ten crocks ° 
contain the same soil, with nematode cysts added. In this way it is possible 
to compare each variety tested in nematode infested and uninfested soil 
(Figures 3, |), with assurance that the uninfested soil will not be 
contaminated with nematodes. | 

Fach of the varieties or strains of sugar beets tested are grown in 
infested and unififested soil and one beet is grown in each crock. Comparisons 
are made between breeding material in infested and uninfested soil on the 
basis of vigor, wilting, freedom from rot, and other plant manifestations, as 
well as weight of root. US li, a variety of beets developed by Dr. F. V. 
Owen for curly top resistance, is used as a check in greenhouse screening 
and field tests. Although US 1 has not been bred for resistance to Heterodera 
Gohat heres there are some conditions under which it has moderate resistance 
to the pest. The occurrence of different races of the sugar beet nematode 
Heterodera schachtii could greatly affect progress of the breeding program 
aimed at the development of resistant varieties, In order to reduce the 
possibility of limiting infested soil used to one race, soil is selected 
from more than one grower's field. Of course, it is realized that if more 
than one race of Heterodera schachtii exists, it is possible that they may 
occur in the same field. : 

Experimental Results 

Experimental results obtained from greenhouse and crock tests at Salinas, 
California, in 1959 were encouraging. These tests were with material in 
the second cycle of breeding. In the crock test, in which the varieties 
were compared in infested and uninfested soil, selections 83), 857-15, 850-6, 
and 832 yielded nearly as high in infested soil as in uninfested soil. 


Statistical analyses of the data showed no significant difference in yield 
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of roots, In US ka, used as a check, there was a significant reduction in 
yield resulting from nematode injury. US 41 also wilted appreciably more 
during warm days than some of the selections for nematode fesistance, despite 
adequate moisture content of the soil. Some of the selections, Rowaven: 
were no better than US 41. On the basis of the results obtained in 

these tests and observations in commercial fields of sugar beets, there 
appears to be a wider range of variation in reaction to nematode attack 

in breeding stock and perhaps in commercial variebies than first appeared. 
In a commercial field near Salinas, the sugar beets were injured by nematode 
to the extent that the sugar beets in large areas of the field were largely 
killed in the early stages of growth. There were, however, occasional 
beets which made a satisfactory growth in spite of the heavy nematode 
population. Selections of these superior beets were made in the field and 
these selections will be tested for possible resistance to nematode. 

In the crock tests, there was apparently segregation for nematode 
resistance among the beets growing in the heavily infested soil. At harvest, 
the most promising individual beets were selected, and these will be tested 
for possible resistance to nematode, and possibly used also for oe ei 
with other promising material. | 

/ A field test at SaLt.Lake City, Utah, under conditions of severe nematode 
exposure, was conducted by Mr. C. H. Smith. In Mr. Smith's test, there were 
striking differences among Siig tarfeties in the reaction to nematodes 
Some varieties were virtually eliminatedy while other varieties had relatively 
good stands and wade favorable Sent cacanGienii the severity of the test. 


Mr, Smith will report on this work. 
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Figure 1. Greenhouse flat which contains soil heavily infested with sugar 
beet nematode and fungi causing damping-off. US 41 planted in middle two 
rows and 859 on each side. 859 is a second-generation selection of a poly- 
cross of several promising selections for nematode resistance. US 41 used 
as check is moderately resistant to nematode attack, but apparently is 
susceptible to a combination of nematode and damping-off. 





Figure 2. 


General view of 3-gallon crocks in field at Salinas, California, 
in which sugar beets are tested for resistance to Heterodera schachtii. 





Figure 3. US 41 planted in 3-gallon crocks in the field. 
Left: Beets growing in uninfested soil. 
Right: Beets growing in Heterodera schachtii infested soil. 





Figure 4. Selection 850 planted in 3-gallon glazed crocks. 
Right: Beets growing in uninfested soil. 


Lef t: Beets growing in Heterodera schachtii infested soil. 












a 2s 
ua 3h) 


an . 
¥ a. 













7 
+ 
e 


4°24 PA Pr + Ind 1. Pyse >: 


gots: Mexqty will 
oAbe 
ve 64374 Ine Létests. 


fee oe eS 


; ; ; 

ald ¥i3 or? Bi 2A YS afta ae > ls : 
inte ink: OS SEP 

» 0.5 86-/4) 9O el 






« 80 2 


VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


By C. HR. Smith 
INTRODUCTION 


Bvaluation of verietites for nematode resistance in 1959 was 
conducted on the same S-acre nematode-infested field used in 1957 and 
1958. - The Ba ati od of the field used for the 1959 test had produced a 
e25.ton per acre yield of sugar beets in 1958 under # soil fumigation 
experiment. The field is located on the Rell Swensen farm et Taylorsville, 
Utah. 

Lines of suger beets that had been selected for nematode resistance 
were obtained from the American Crystal Sugar Companys from the U.5,D.A. 
‘Research Station, Salinas, California; and Salt Lake City selected lines. 
Sugar beet lines unselected for nematode resistance were provided from 
our Salt Lake City station and by the Utah-Idaho Sugar Company. 

Careful observations were made of all varieties, prior to thinning, 
for the presence of cysts of the nematode, Heterodera schachtiis Agronomic 
conditions were ideal for normal seedling cheachh bith the combination of 

' high temperatures and a high population of nematodes resulted in heavy 
losses of seedlings in many of the lines of beets. Although the heaviest 
_ Loss of seedlings occurred during the first week after thinning, the loss 
continued to be high for a month after thinning. 
: Discussion of varieties 

Characteristic foliar wilting on warm afternoons was an outward 
expression of nematode injury in certain lines. Wilting in some lines was 
80 severe that whole leaves or portions thereof became brown and dry. This 
pha xdokeristic was particularly noticeable among the inbred lines. 

Top growth on some lines selected for nematode resistance was luxuriant 
putt the root and top relationships at harvest were disappointing. Root distor- 
tion was severe, Selection of breeding material was based on root shape and 
size as well as top growth appearance. Some lines that showed outstanding 
top vigor throvghout the sumner were eliminated from the selection program, 
because root distortion was so severe. Root weights expressed as tons per 
acre included small beets that were not marketable. The calculation of 
tare and elimination of roots normally included in the screenings would 


greatly reduce the tonnage figures appearing in the tables. 
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VARIETY TEST! UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


Grower: Rell Swensen 

Soil type: Welby fine sandy loam 

Previous crops: 1952 alfalfa; 1953, grain; 1954, sugar beets; 1955, grain; 
1956, sugar beets; 1957, sugar beets--nematode test field; 
1958, sugar beets «~~ nematode test field. 

Fertilizers and cultural practices: Applications of manure and commercial 
fertilizers were used. About 15 spreader loads of manure 
(chicken litter) and 200 pounds of ammoniated phosphate 

t 

(20-40) per acre were applied and worked into the soil 
during seed-bed preparation. 

Rlanted: May 22, 1959 

Thinned: June 22, 1959 

Irrigations: First irrigation, May 23. Total of 15 irrigations by 
furrow. 

Harvested: October, 1959. At harvest selections were made from 
outstanding lines based on root shape and size as well 
as foliar appearance.. Beets were hand topped and 
individual plot weights obtained. No sugar analysis 
was taken. 3 | 

_ Experimental design: Each group of sugar beet lines was randomized 
throughout the experimental area. Effective Plot length 
of 21 feet with 20 inches between rows. Single-row plots 
were used throughout the test. Objective at thinning was 
six to eight inches. Four-foot alleys separated the ends 
of each plot. Beets were left in the alleys for periodic 
examination during the summer but removed prior to harvest. 

Each group of sugar beet lines appeared together in each replication 


for convenience of observation. Unselected lines were of high vigor 


quality under normal planting conditions. 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT IAKE CITY, UTAH, 1959 


Ss Ls 1950 OR FQTH one “Wo. | TONS BEETS BEETS PER 100° ROW VIGOR- 
No. No. reps. PER ACRE June 29 Harvest June 29 
1958 Nematode Selections o 
90.1 80.29 6351 Price 590-8 43 8.6 52.4 52.4 LT 
90.2 SOvwe9 et : 3 9.5 = 72.8 72.8 3.5 
90.3 80329 4 3 5.9 TL s4 1.3 ony. 
90.4 80.29 9. E 3 10.4 72.8 68.2 5.5 
90.9 80.57 6353 Price 590-12 3 9.5 61.9 61.9 4.0 
90.10: 80157 6353 : 3 10.8 87.1 82.5 4.0 
90.117 80557 Sau! _ 3] 61.37 89.0 74.6 5.5 
oOrL2) 30357 aa - 5 15 95.2 19.5 Dei 
90515 50 %5 7) ae as 5.4 TST Tl 4 4.0 
90.14" 80557 ae i 2 10.4 Bt la 57.1 45 
90.157) GOso7 sae i 1 5.6 76.2 76.2 5.0 
90:16), 80257. ay a ; 2 255 61.9 50.0 Se 
90.27 80.66 6354 Price 592-3 3 6.8 76.2 66.6 5 
00.28 S50 1065 ae. ; 5 955 72.8 72.8 4 .O 
905290575, GO766-5 Bae - bi 8.1 79.5 58.7 eT 
90.302 60.667 3 > 13.8 72.8 7250 3 
90.34 80.67 —" p i 153. 104.7 104.7 3.0 
90.35 1 80775 ou 4 3 7.2 67.1 61.9 5.0 
90.54 885 SP 570-02 (Stewart) 1 nd ott 14.3 14 3 6.0 
90.554) oS i 93 TaD 61.9 58.7 4.0 
90.64 118 SP 57106-0 " 4 8.6 65.2 58.7 4.3 
90.68 16S SP 57110-0 _." 3 9.0 71 4 66.6 4.0 
90.69 16S SP 57110-0 3 4.3 58.5 42.8 5.3 
90.73 - 34-0 82h aa X sug. sel. ¥ 5 6.9 55.7 55.5 4 .O 
90.74 34-U i 202 3 Ha 5647, 34.9 Let 
90.76 | (36eGees CahenasXiU=T eae 8.2 50.9 50.9 oT 
90.80 39-U 824 aa X Am #2 type 3 10.0 55-7 55.7 4.0 
90.85  66-U 824 aa X IMCC 5 12 a1 Fe 19.0 6.0 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


SS 1 TS BEETS CERT PER 100° ROW VIGOR RATING 
No. SS RRA, REPS PER ACRE dune 20 Harvest June 29 
1957 Nematode Selections 


80.2 6316 56-107 3 11.6 98.5 80.9 2.0 
80.7* 6317 56.408 3 8.2 70.0 luge 2.3 
80.10* 6318 56-409 3 15-3 89.0 66.6 4.O 
80.12 6318 56-409 1 10.0 47.6 47.6 1.0 
80.14 6319 56-410 3 10.0 72.8 61,.9 iti. 
80.15 6319 56-10 3 List 57.1 52.4 Dat 
80.19 6320 55410 5. a Out Th.7T 571 3.7 
80.20% 6320 " 3 12.2 85.7 73.0 215 
80.21% 6320 i 3 12.0 65.2 65.2 3.0 
80.22% 6320 ve 4 12.4 80.9 66.6 2.3 
80.24% 6321 56-412 3 13.6 90.4 7.0 2.3 
80.35* 6351 5908 3 1041 76.2 7h 3.0 
80.36 6351 " b) 10.1 8h..3 neh 4.0 
80.37 ~ 6351 . 3 7.9 58.5 58.5 . 5.0 
80.38 6351 " 5 8.3 50.9 50.9 ss) 
80,40. . 655. " 3 9.6 68.1 50.8 4.7 
80.42 6351 4 3 94 63.3 53.9 4.7 
80 46 6352 590-9 3 8.3 57.1 57-1 43 
4 Ss BOakT 6452 . 3 7.8 68.1 58.7 3 
:. 80.48 6352 af 7 5.6 33.3 35.3 6.0 
80.49 6352 e 3 6.2 52.4 47.6 5.3 
80.50 | 6352 e 3 4.9 46.2 28.6 4.3 
80.51 6352 7 i 8.4 95.2 85.7 4.0 
80.56 6353 590-12 3 5.1 46.2 36.5 5.3 
80.57. 6353 : . 12.8 8k.3 19.3 3.7 
80.58% 6353 ‘ 3 995 80.9 73.0 3.0 
80.59% 6353 5 3 10.6 72.8 71.4 3.0 
80.78 63554 592-3 3 8.9 90.4 73.0 3.0 
_ 80.79 747-12 X nem.res.sel. 3 9.3 76.2 69.8 3.7 
80.80 TH7.14 X Wy 8.5 52.4 52.4 4.0 
80.81 74717-377 X y 3 Tel: 65.2 50.8 4.0 
80.82 74718-406 x u 4 6.8 52.4 52.4 4.O 











7 ONS BEET BEMIS R LOOT R R RAT! 
No. ORIGIN PER ACRE June 29 Harvest June 29 
Nematode resistant selections (Mass increases ) 

' 880. Price 590-3: 8.3 47.6 47.6 4.7 
881 e 590-5 9.1 40.8 he.8 4.7 
882 "590-6 10.4 60.3 S71 ae 
883 "590-8 8.0 68.2 66.6 3.3 
884 "  §90-9 8.8 571 Bal 4.0 
885 "590-11 8.4 92.0 65.1 3.3 
886 ". §90-12 7.2 61.9 49.2 4.0 
887 "591-2 ee 85.7: 8h .2 3.3 
888% "591-3 10.5 100.0 74.6 3.0 
889 "592-1 matg! 88.9 61.9 — 3.0 
890 " 592-2 15.7 82.5 82.5 3.3 
891 "592-3 9-7 60.9 63.5 3.7 
892% 1 594-1 12.7 . 76.2 66.6 2.7 
893 "594-2 6.8 53.9 39.7 3.3 
894 7267 mm aa X 590-3 etc. 

nema. sel. 8.5 66.6 55.5 4.O 





* Used for further selection 
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VARINTY TEST UNDER SEVERS NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


CXETFORNIA ‘Number —SPONS BETO” “BENTS PER WOO it." ROW VIGOR Raina 
CODE _NO. replicates PER ACRE dune 2 rvest une 
Charles Price Nematode-~Selected Varieties 
803 a 8.1. 5761 57-1 4.0 
8ok~1 6 q.7 62.7 B7ab he 
804.2 5 8.8 67.6 60.0 4.0 
604.3 1 4.7 4o.8 35-3 oo 
828.10 5 10.0 54.3 54.3 +O 
83161 a 13.3 90.4 TiwD 3.2 
832-2 6 957 80.9 65.8 3.3 
833~-1* a 28.0 100.0 35-7 1.0 
833-3* 6 13.3 92.0 38.0 o.7 
834 z 7.8 38.1 STs 4.0 
850 7 12.1 76.2 66.6 3.0 
851. 1 367 33-5 28.6 5.0 
850-1 6 6.4 57a). 47.6 4.2 
850-6 6 7.8 76.2 51.6 4.0 
851-2 6 8.6 69.8 63.5 45 
853 1 10.6 57.1 57d. 4.0 
852 ie V4.3 104.7 90 ot 2.0 
853-1 6 10.4 68.2 58.7 4.5 
853-2 6 9.9 60.3 60.3 4.0 
854.1% 6 11.5 70.6 65.8 537 
854 +d 0.3 19.0 4.8 6.0 
854.2% 1 12.9 75 65.1 3.5 
854.4, 5 10.3 61.9 61.9 3.8 
855 a“ 9.6 61.9 61.9 4.0 
855-3 5 11.3 76.2 TL. 544 
856 u 2.8 28.6 28.6 4.0 
856-1 6 9.6 82.5 67.4. 45 
857 1 5.9 42.8 42.8 5.0 
857-1 3 6.9 76.2 55.5 4.7 
857-3 6 8.8 70.6 52.4 4.0 
858 iL 9.0 57.1 38 £2 4.0 
85 7-H 6 43.5 58.7 58.7 h.2 
859 1 6.2 66.6 52.4 h.o 
859-4 5 9.0 60.0 17.6 3.8 
859-8% 5 13.4 87.6 76.2 3.8 
860 2 8.1 90.4 80.9 3.0 
860-3* 6 150 TL ok 75.8 5.8 
861 il 8.1 60.9 61.9 4.O 
861-15 6 75 74.6 57:9 3.8 
862 1 8.4 100.0 66.6 4.0 
862-1 3 7-9 oh alt Leo” 
862.2 i j 9 9 a 
862~35 2 8.4 80.9 57-1 4.0 
862-4 1 8.1 66.6 66. hwo 
862-5 1 8.4 95.2 LO ho 
862-6 % bh 33.3 28.6 5.0 
862-7 5 13.0 83.8 82.8 4.o 
862-8 5 7.0 51.4 51.4 5.0 
862-9 a 0 0 0 0 
862-10 1 10.0 57-1 57.1 h.o 
862~11% 2 12.8 76.2 76.2 3.0 
862-12 2 5.0 42.8 4o.8 4.0 
862-.13* 5 13.3 81.9 69.5 3.8 
862-14 1 aut 38.1 23.8 h.O 
862-15* h 12.8 83.3 83.3 3.7 
864 1 6.8 76.2 61.9 4.0 
869-7* 5 9.8 Th.3 62.8 4.2 
870-10 a 10.3 47.6 47.6 3.0 
871-13 5 12.3 83.8 704 3.8 
872-14 a 7.8 76.2 66.6 4.0 
889-1 6 -13.0 92.8 19.3 55> 
890-2 1 367 Tb 42.8 5.0 
892-5 5 12.9 87.6 Ted 4.0 
894-6 5 9.3 8h. 69.5 3.6 
895-7 5 11.0 115.2 87.6 3.6 
897-9 5 11.0 87.6 73.3 3.6 
5 14.7 68.5 68.5 3.4 





* Used for further selection 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


Six replications for each variety 


Sale TONS BEETS BEETS PER 100° ROW VIGOR RATING 


No. eee PER ACRE “dune 29 Harvest "June 29 
American Crystal Sugar Company, Nematode Selected Varieties 
93514 58-418,Low Gal.sel. 56-408 L562 81.7 TH 6 oan 
93524 58-119, High " " 56-408 9.8 STL 5Tel 347 
9353A% 58-604, High "  " 56-410: 15 <D on) 05.87. 80.9 2.2 
935kA% 58-605, TOW pa mes 56-410 1263 85.7 7202 £o.8 
9355A* 56-407-0 Low " " 52-413 9.2. 86.5: 73.0 ane 
95564. SLC 117 X.56-407+0 1230 86.5 7H 6 3.5 
((610., X .91.).108 X.117 Ms)) X é 

56-407-0 
* Used for further selection 

Utan-Idaho Sugar Compenvires Not selected for Nematode Resistance 
Planting 
Code No. 
U-I 110 aa X CT5 10.1 73.8 73.8 4.3 
U-2 110) aa uy XAGL9 732 61.1 bial 4.2 
U-3 (110 aa.X.CT5).X cre 10.9 ois % ae 3.8 
Us) 110 aa X ACSI-10 8. 73.8 » 63.5 ho 
U-5 LLO,aen% URL reo 68.2 60.3 4.2 
U-6 110 aa X.U-I 124 Tel 87.3 76.2 4.3 
U-7 114 aa X CT5 7:2 104.7 92.0 4.2 
u-8 82h aa X Am #2 10.5 88.1 69.0 YW: 
U-9 82h aa X IMCC 5. 11.5 1933" 69.0 a5 
U-10 824 aa X Sug. sel. 202 Eo .0 83.5 ee 3.8 
U-11 824 aa X U-I 114 I< ala 1 73.8 3.0 
U-12 82h aa X US.400 8.9 96.8 B0eL a5 
U-15 SP 5481-0 ae Wea 82.5 THfA® 3.2 
U-14 SP 5404-0 LOTS SW Ae (ee 5.2 
U-15 SP 5651-0 7.8 571 50.0 3.8 
U=16 SP 571-0 Oey 65.8 54.7 3.8 | 

9.6 63.5 555 3.8 


U-17 SP 57102-0 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


4 replications for each variety 


. ? . 
$.0. ORIGIN TONS BEETS BEETS PER LOO’ ROW VIGOR RATING 


No. PER ACRE June 29 Harvest June 29 


SALT LAKE CITY UNSELECTED VARIETIES 
Group I (Replicated at other locations--as tests IA, IB and IC) 


E67 CTO MS X 5-142 mm 11.6 Piet Test 4.0 
BE 792 » 91 MS mm X CT5 abe 71923 79.3 4.0 
E 790 CT9 MS X CT5 t85 79.3 65.1 4.0 
A2-90 cT9 | 45 68.2: 55.5 4.7 
309+5 US 35 aa X Klein EB 11.3 ee TH s6. Ti 
433 US 33 742 79 3 76.2 Sat 
430eh . Klein E 9.6 73.0 60.3 4.O 
5070 CT? "a0ie 87.3 Aas 4.7 
101°: US 22 MS’ X CT5 12s 71 4 Tal ie 
6501 Monogerm SLC 131 5.3 68.2 50.8 Ley 
7096 - CTOA Ae 61.9 61.9 5.0 
7864. CTS aa X sibs Sal 60.3 60.3 Ee 
8000 CT5 aa X Sibs 5.9 49.2 49.2 4.3 
8101  . US 22 MS X SLC 122-19 nm 3.5 HG.000 5 251 af 5.0 
8104 — dds, =X) (0T5°X CTO) 12.3 73.0 13.0 43 
8111 MS mm X (CT5.X CT9) 9.2 Tae 69.8 5.0 
8125 MS mm X SLC 122~19 nm 5.9. 95.2 66.6 aT 
8210 SLCC LL Tax me X 122-27 mm “4.7. 65 «1 65.1. ae. 7, 
8216 SLC (117 X 125) X Line 229 mm 7.3 193 66.6. 4.3 
8504. SLC 122-19 mm Bel 66.6 55.5. 5.0 
8505 SLC 122-27 mm 1.5 34.9 27.0. 5.0 

Ory. 73.0 540. 4.0. 


F54-4H7  CT9 MS hyb. X Klein E hyb. 





Group II . New self-fertile lines Mm hybrids 


810 5.9 46.0 42.8 4.0 
811 6.0 65.1 53.9 4.0 
812 720 69.8 68.2 cle’ 
815 9.7 88.9 66.6 5.3 
817 8.3 66.6 66.6 3.7 
850 8.5 79.3 65.1 3.0 
851 8.4 1Gs2 69.8 567 
852 8.5 90.4 82.5 rer 
861 54. SLiy 51.7 ieee 
864, 6.7 63.5 63.5 5.0 
865 75 74.6 65.1 4.3 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


3 replications for each variety 


re ne eee ma ONE ait oid nL Pim 100’ ROW VIGOR RATING 
No. PER ACRE JUNE 29 Harvest June .29 


SALT LAKE CITY UNSELECTED VARIETIES 


Group III -- Monogerm mm aa X mn hybrids 
8201 45 55.5 46.0 3 
8202 3.9 Ts 49.7 5.0 
8205 4k 6149 39.7 5.0 
8210 a7 52.4 4e.8 eT 
8216 5.2 63.5 49.2 4.O 
8240 8.0 68.2 61.9 43 
8eh1 lap 82.5 61.9 h.O 
8245 Sih 5761 49.2 4.7 
Bah. 6.9 73.0 50.8 4.7 
82ahk5 10.4 85.7 76.2 4.0 
82.9% 448” Whe 30.1 5.3 
8254 . 5.4 68.2 58.7 he 
8261 4.0 60.3 49.2 Hey 
8262 : 57 69.8 49.2 ho 
8263 6.0 82.5 68.2. 3 
8265 8.1 84.1 69.8 13 
8269 24 DLet 30.1 Pe 
8278 2.2 Bla 7 28.6 5.0 
8280 135 41.3 14a 5.0 
8286 Ssh Tel 46.0 ey 
8287 5.2 53.9 47.6 a 
8288 4.9 47.6 hh ob 4.7 
8289 1.9 47.6 36.5 5.0 
8290 4.6 74.6 63.5 5.0 
8291 147 46.0 30.1 5.3 
8292 ca 53.9 1s Ber 
8293 7 41.3 28.6 iy 
8294 13 hh 25.4 6.0 
8295 2 lt 41.3 27.0 5.3 
8296 0.9 49.7 28.6 6.5 


Re eg oienrnenenaenrntemeesneannegeaaorasibtee-netntsaeten tenes 


* Used for further selection - 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT IAKE CITY, UTAH, 1959 


3 replications for each variety 


Sibe TONS BEETS . BEBES PER LOO" ROW VIGOR RATING 


No. PER ACRE June 29 Harvest June 29 
SALT LAKE CITY UNSELECTED VARIETIES 


Group TV -~ Old mm Lines 


8501 2.5 46.2 36.5 6.3 
8502 in6 34.9 1765 6.3 
8504 2.9 42.8 30.1 6.0 
8505 1.0 19.0 19.0 6.0 
8508 0.2 12.7 3,2 6.5 
8509 5 28.6 25.4 6.3 
8510 0.5 14.3 9.5 6.5 
8511 1:6 erie 23.8 5.7 
8514 1.3 50a dh 23.8 6.0 
8527 Lil 42.8 23.8 5.7 
8528 1.0 2o2 1765 6.3 
8529 27. 58.7 34.9 53 
8530 Veli 23.8 17-5 6.5 
8532 057 Ds 6.4 6.3 
8533 2.5 30.1 27.0 6.0 
8535 2.4 34.9 34.9 6.0 
8536 on 465 55) 333 6.0 
8537 airs, 28.6 22.2 5.3 
8538 4.O. 36.5. 36.5 6.0 
8539 265 38.1. 31.9 6.0 
8540 2.0 17.5 1755 6.3 
8541 dade Bas oa, 2534 543 
8542 2.0 34.49 28.6 5.3 
8543 2.3 28.6 22.2 6.0 
8544 8.3 22.2 et 5.5 
(8545 0.4 wh. 759 565 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


3 replications for each variety 


ile TO B BEETS PER LOO' ROW 
No. © PER ACRE. June 29 Harvest 


SALT LAKE CITY UNSELECTED VARIETIES 
Group “V «= New mm Lines 


8604. 


3.8 . 39.7 34.49 

8606 6.5 qh 39.7 
8608 2.7 28.6. 20.6 
8609 7.3 5509 5369 
8611 341 47.6 39.7 
8613 6.2 65.1 61.9 
8614 mee 46.0 34.9 
8618 4.9 oa 50.8 
8621 4.8 66.6 60.3 
8626 4.6 65.1 40.8 
8641 42 65.1 50.8 
8644, 2.9 66.6 49.2 
— 8645 2.6 40.8 33.3 
864.9 55 52.4 41.3 
8650 14D 76.2 Wik 
8651 5.3 60.3 60.3 
8659 2.6- 52.4 33.3 
866}. S47 84.7 73.0 
8668 Td 7652 “ 66.6 
8670 4S 49.2 39.7 
8672 2. 5197 25.4 
8673 5.6 58.7 47.6 
8656 5.0 69.8 60.3 





VIGOR RATING 


_ June 29 
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VARIETY TEST UNDER SEVERE NEMATODE EXPOSURE 
SALT LAKE CITY, UTAH, 1959 


5 replications for each variety 


shi TONS BEETS BEETS PER 100' ROW VIGOR RATING 


No, ORIGIN PER ACRE. June 29 Harvest June 29 
pNOT SEG eee ee CRN ee une 29 farvest June 20. 


SALT LAKE CITY UNSELECTED VARIETIES 
Group VI «- (CT5 sublines) 


~ 8000 CT5 aa X sibs 2.7 Why 34.69 5.3 
8011. CT5 subline 0.9 23.8 1oe7 6.5 
8012 M 0.9 27.0 17-5 6.3 
8013 . 136 eis | 25,0 6.3 
801k 135 38.1 36.5 6.0 
8015 e a4 4.7.6 36.5 5.0 
8016 2.0 + 20.6 20.6 6.0 
8017 ? 2.6 68.2 47.6 4.7 
8018 . 1.6 42.8 20.6 4.7 
8019 Ine 23.8 Lleol 5.0 
Snes ereinlineeinnecoeettercieeapeeetoneian ia eke eee 

Group VII -- Miscellaneous 
Bl, * 95722165 Fy (2) : 
SLC 101 X White beet of 
Californi ule 23.8 43 4.O 
S 2. 9572-10-45 F, (1) 
SLO*101 X do. 2 4.8 4.8 4.0 
re enn renderer ent erence ere 
. Group VIII -- Check varieties 
F54-4H1 CT9 MS Hyb.XKlein ye 8.9 59.0 50.8 Rea 
12) 
028 US 41 3) 7.5 64.7 55.7 57 
2e/k* US 22/h (96 6.4 59.0 51.6 4.2 


* Used for further selection 
Group IX -- Comparable yield data in same field with 
commercial monogerm variety 


Date of Tons beets 
planting per acre** 


Fumigated;}25 gal. per acre Shell DD March 26 25.8 
do. May 22 2©°—Ss«16.2 

Unfumigated check . March 26 Tou 
May 22 Bat 


*Tonnage figures were obtained from Edsel (C. Jorgenson, Nematologist 
-U-S.DA., A.R.S., C.R.D.,who conducted a soil fumigation exper iment 
in the same eight-acre field. Harvest and late planting dates were 
comparable with the variety evaluation test. Calculation of tons 
beets per acre was based on marketable beets. 
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VIRUS YELLOWS INVESTIGATIONS 
and 


3REEDING FOR YELLOWS RESISTANCE 


Foundation Project 12 


C. W. Bennett J. C. McFarlane 
J. M. Fife Je E. Duffus 





PROJECT 12 
BREEDING FOR RESISTANCE TO VIRUS YELLOWS 


Je S. McFarlane and C. W. Bennett 


During 1959, major emphasis was placed on selecting for resistance 
within sugar beet strains which had shown tolerance in previous tests. 
Seed increases were made of 1958 selections and preliminary evaluation 
tests were conducted. Additional information was obtained on the mode 
of inheritance. Bagged crosses were made between promising yellows 
tolerant selections and superior bolting resistant breeding stocks. 


z 
Seed Increases from 1958 Selections 


Seed increases were made of the 1958 yellows tolerant selections from 
8 self sterile and 10 self fertile lines. Selfed seed was saved from indi- 
vidual plants in the self fertile material. Polycross seed was obtained 
from individual plant selections from self sterile lines. The selected 
roots proved to be susceptible to rotting,and losses prior to seed produc- 
‘tion were heavy, especially in the inbred material. This is a problem 
which will undoubtedly continue to give trouble with field selections. 
The selected roots are very succulent, because the plants in the selection 
plot are wide spaced to minimize competition and selecting is based partially 
on root size. In addition, all selected roots have yellows which apparently 
predisposes them to rot. 


Selections for Yellows Resistance 


Second successive selections for yellows resistance were made from 
individual plant progenies of the 1958 selections. These selections were 
made from a 4eacre field plot which was planted in a checkerboard arrangement 
so that each plant occupied an area 28 x 28 inches. Selections were based 
on relative freedom from top symptoms and on root size. Striking differences 
were observed in the amount of yellowing and necrosis which occurred in the | 
different polycross and selfed progenies. Progenies from a yellows tolerant 
‘line furnished by Dr. Henk Rietberg of The Netherlands were outstanding from 
the standpoint of yellowing. Selections from two bolting resistant inbreds 
from the Salinas program also were relatively free from yellowing. 


Selections were also made from bolting resistant monogerm lines and 
from Type O multigerm lines. 


Yellows Resistance Evaluation Tests 


Field tests were planted at Salinas on May 8 and Jume 11, 1959. The 
degree of resistance was determined by comparing inoculated and non-inoculated 
plots of each variety or breeding stock, Inoculations were made with a 


virulent strain of the yellows virus by means of the green peach aphid. 
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The May planting consisted of separate tests of 9 varieties and 9 
inbreds. Included in the variety tests were 3 F, hybrids, 663, US 75, 
2 selections for yellows resistance from US 75, and 2 hybrid varieties. 
The inbred test included a group of inbreds which had been used to produce 
the F; hybrids, inbreds which showed promise in 1958, and the susceptible 
2511 inbred. Four replications were used in both tests. The plots were 
2 rows wide by 40 feet long in the variety test and 2 rows wide by 26 feet 
long in the inbred test. Spraying to control the aphid vectors was started 
on May 21 and continued at 7-10 day intervals through August 15. Inocula- 
tions were made on June 30. The plots were harvested September 2h. 


A late planting was made on June 11 to obtain preliminary information 
on progress made in selecting for yellows resistance during the 1958 season. 
Seed from the 1958 selections was produced in the greenhouse and. harvested 
during early June. Seed supplies were limited,so it was necessary to 
composite the polycross progenies from individual lines for use in the 
evaluation test. Four replications with 26 -foot, single-row plots were 
planted. Systox sprays were applied at 7-1O day intervals beginning June 25 
and ending August 15. Inoculations were made July 27. The tests were 
harvested October 2%. 


Infection ranging between 90 and 100 percent was obtained in nearly all 
inoculated plots in both dates of planting. Yellows gradually spread to the 
non=-inoculated plots and probably caused some damage, especially in the June 
planting. 


The results of the May 8 planted tests are shown in Tables 1 and 2. 

The range in yield reduction from yellows among both the varieties and the 
inbreds was much less in 1959 than in the two previous years. The differences 
observed among varieties were not significant and those observed among inbreds 
were barely significant at the 5-percent level. The two selections which had 
been made from US 75 for yellows resistance failed to show any less damage 
than did the parent strain. The 5511 inbred, which in previous tests had 
proved very susceptible to yellows, was not damaged anyinore severely than 
were most other inbreds. 


The results of the June planted test are shown in Table 3. 
Differences observed between the selections and the parent lines were 
not significant. The line 56-1022-0 which was outstanding in 1958 was 
no better than the other lines included in the 1959 test. 


The disappointing results with the 1959 evaluation tests do not; 

- necessarily mean that progress in selecting for resistance is lacking. 

In previous years, significant differences were demonstrated among the 
various varieties and breeding stocks which were tested. The reason for 
the irregular behavior in 1959 is not fully known but must in some way be 
associated with the season and its effect on the expression of the yellows. 

' Growing conditions were excellent and the top growth was unusually vigorous. 
Yellowing and stunting were less pronounced in the 1959 tests and especially 
in the June planting. It is probable that an earlier date of planting would 
be more desirable,but this would necessitate a delay of one year in testing 
the progenies of the field selections. In so far as seed supplies permit, 


the progenies of the 1958 selections will be retested in 1960. 
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Table 1.--Effect of virus yellows on the yield of sugar beet varieties at Salinas, 
California. (Planted May 8 and harvested September 24, 1959. ) 


Variety Description 


F58-54-7H1 MS of NBL x NB5 


5511H1 MS of NBl x NB2 
863H8 7569HO x 663 

368 US 75 

863H1L US H2 

811 V.Y. sel. from 368 
911 V.Y. sel. from 368 
F57- ~SouHL MS of NBL x NB} 
663 N.B., C.Ts sel. 


(US 15 x US 22/3) 





Acre Yield 
Check Yellows 
Tons Tons 
26.83 22.22 
26.74 eh 
28.59 22.56 
28.21 21.84 
31.13 23.88 
29.47 22.49 
28.72 21.42 
33.39 2h..54 
30.58 21.62 


Reduction 


in yield 


Percent 


aye 
18.7 
edek 
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Harvest Count 





Check Yellows 
Number Number 
Lug Lh5 
139 138 
Lig 148 
159 156 
os 148 
154 154 
156 159 
143 140 
148 148 
Beets per 
100' row 


Table 2.--Effect of virus yellows on the yield of sugar beet inbreds at Salinas, 
California. (Planted May 8 and harvested September 24, 1959.) 





Acre Yield Reduction Harvest Count 
Inbred Description Check Yellows inseyield Check Yellows 
Tons Tons Percent _Number Number 
7569HO Male sterile monogerm 25.51 19.84 Be 150 150 
SL7553 Monogerm inbred 27.94 20.64 26.1 144 L4y 
F57-554 NB4 inbred 21.88 15.98 27.0 150 150 
8539 Bolt.res inbred 27.96 | 19.59 29.9 160 158 
5547 NB5 inbred 21.20 14.81 30.1 1he 142 
5502H1 MS of NB1 inbred 23.97 16.69 30.4 142 ho 
SL7511 Monogexrm inbred 23.16 16,07 30.6 ihe 148 
ole NB2 inbred 22.19 14,81 53503 110 110 
SL7547  Monogerm inbred 23.97 L445 39.7 150 150 
LSD at 5% point 8.4 Beets per 





100! 
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Table 5.--Effect of virus yellows on the yield of sugar beet varieties and selections 


from these varieties at Salinas, California, (Planted June 11 and harvested 
October 23, 1959.) 


Acre Yield Reduction Harvest Count 

Variety Description Check Yellows ‘in yield Check Yellows 

Tons Tons Percent Number Number 
Mg s/2 V.Y¥.tol.sel.from Dr.Hull 20.47 13.60 33.6 150 154 
922 Salinas sel. from M9 S/2 23.79 cee 28.5 12 146 
L6 8/3 V.Y.tol.sel.from Dr.Hull 18.00 13.96 22.4 e7 127 
923 Salinas sel. from L6 $/3 Loa ei eel hy 142 146 
AT S/1 V.Y.tol.sel.from Dr.Hull 19.62 14.36 26.8 127 rey 
925 Salinas sel. from A7 S/1 20.82 16.46 20.9 150 150 

2 r 
5 SRF393 American Crystal inbred 19.74 14.36 2123 138 142 
926 Salinas sel. from 55RF393 16.75 iO 29.7 119 123 
56-1022-0 V.Y.tol.sel.from Dr.Rietberg 17.90 13.78 235.0 150 150 
928 Salinas sel. from 56-1022-0 UST 12.92 2763 142 138 
Beets per 
1OO' row 





Inheritance of Resistance to Yellows 


Included in the May planting were 4 inbreds and 3 hybrids involving 
these inbreds. Also included were the male sterile 7569HO, the top cross 
parent 66%, and the hybrid between them. Results with these parents and 
their hybrid combinations are shown in Table 4. The loss from yellows was 
less with each of the hybrids than it was with either parent. These results 
agree with those obtained in 1958. 


The results indicate that either resistance to yellows is partially 
dominant or that inbreds tend to be more subject to damage than are hybrids. 
Hybridization Work 


Bagged crosses were made between several of the more promising self 


' sterile clones which were selected in 1958. Crosses were also made between 
these clones and bolting resistant self fertile lines. The annual gene is 


being introduced into a few of the selected lines with the objective of 
producing two.or more generations a year, and thereby speeding up the selection 
process. 
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Table 4.--Percent reduction in yield of sugar beet inbreds 
and their hybrid combinations when inoculated with yellows 
at Salinas, California in 1959. 


ee 


Inbred ‘ Reduction 
or Description in 
Variety yield 

Percent 
5502H1 MS of NBL 30.4 
F57-554 NBY inbred 27.0 
F57-554H1 MS of NBL x NBY 26.5 
5502H1 MS of NBL 50.4 
5547 NB5 inbred * 301 
F58-54-7H1 MS of NBL x NBS LT7s2 
5502H1 MS of NBL 30.4 
D5LE NB2 inbred Seo 
551141 MS of NBL x NB2 . L867 
7569HO MS of 6515 x 7569 22.2 
663 US 15 x US 22/3 29.3 


863H8 7569HO x 663 aid 
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PROJECT le 


STUDIES ON THE ECONOMIC IMPORTANCE OF 
THE RADISH YELLOWS VIRUS ON SUGAR BEET 


4 James E. Duffus 


Summary 


Radish yellows virus, an entity capable of inducing foliage yellowing 
of sugar beet indistinguishable from isolates of the beet yellows virus, has | 
been found to be widespread in beet plantings in California and Oregon. 
Indexing has indicated that it may be more prevalent in these areas than 
the beet yellows virus. 


Replicated field tests on sugar beets have indicated that isolates of 
the radish yellows virus are capable of inducing serious losses in sugar 
yield. These losses are apparently additive to losses produced by the beet 
yellows virus when the viruses occur simultaneously in the same plants. 


The implication of the widespread occurrence of the radish yellows 
virus in California sugar beet plantings, coupled with the effect of the 
virus on sugar yield, is the possible need for the incorporation of 
resistance studies to this entity as well as the beet yellows virus ina 
breeding program. 


Introduction 


The radish yellows virus, an entity capable of inducing foliage. yellowing 
on sugar beet and other crop and weed plants, has not previously been studied 
extensively in regard to the damage caused by this virus under field conditions. 
This virus, which produces yellowing of the beet crop indistinguishable from 
isolates of the beet yellows virus, has: been found in limited indexings to 
be widespread in beet plantings in California (2). 


Studies in Europe and in the United States (1,4) have indicated that 
the sugar beet yellows virus in replicated field tests can cause reductions 
in root yields ranging from approximately 13 to 50 percent, depending upon 
vigor of the plants, virulence of the virus isolate used, and date of infection. 


Since it was known that the radish yellows virus was widespread in 
California sugar beet plantings in association with the beet yellows virus, 
it became of interest to determine more precisely the relative incidence of 
the two viruses in such plantings. It was also desirable to determine in 
replicated field tests the damage inflicted on the sugar yield of beets by 
the radish yellows virus “alone and in combination with the beet yellows virus. 
The results of these studies are found in this report. 
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Results 


Recovery tests from field sugar beets.--Recovery tests from yellowed 
field sugar beets in the Salinas and San Joaquin valleys of California and 
from the Medford and Salem areas of Oregon were conducted in an effort to 
determine the relative incidence of the beet and radish yellows viruses in- 
these areas. The viruses were recovered by feeding nonviruliferous green 
peach aphids (Myzus persicae (Sulz.)) in the greenhouse on randomly collected 
field plants showing yellowing symptoms. The insects were allowed to feed 
on the collected plants for about 24 hours and were then transferred to 
healthy indicator seedlings for about 48 hours. The technique was essentially 
the same as described previously (2) and included Chenopodium amaranticolor 
Coste & Reyn., C. capitatum (L.) Asch., Capsella bursa-pastoris Ge) Medic., 


Malva parviflora L., and Beta vulgaris L. as test plants. 


The results of these indexings (Table 1) indicate that the radish yellows 
virus is of high incidence in sugar beet plantings in every growing area 
tested. In all areas tested, it was found to be more prevalent than the beet 
yellows virus. In the seed fields of Oregon, the radish yellows virus was 
recovered from all of the 56 plants tested, whereas the beet yellows virus 
was recovered from only one. 


Table 1.--Results of virus recovery tests from field sugar beet plants 
showing foliage yellowing: 1958-1959. 


No. of plants from which the indicated 
No. viruses were recovered. 


Ear r eet Se OOestn eeereeecene ee ere 
Area plants Radish Beet Radish and 
tested yellows yellows beet yellows 
virus only virus only viruses 


San Joaquin Valley, 
Calif., - 1958 LO 25 O 5 


Salinas Valley, 
Callie 1955 20 LS 2 5 


San Joaquin Valley, 
Calif.,=- 1959 LO7 38 | el 36 


Salinas Valley, 
Calif., - 1959 152 55 25 371 


Santa Clara Valley, 
Calif., - 1959 ah 15 O : 


Oregon Seed Fields 
- 1959 56 22 0 1 


Totals 399 203 48 81 
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Although relatively few plants were sampled in these tests, there 
seems to be no reason to believe that the relative distribution of the 
two viruses has not been obtained. 


Field inoculation tests.--In an effort to determine the effects of 
the radish yellows virus alone and in combination with the beet yellows 
virus on sugar yield, replicated field plots were established in a 1/4-acre 
field of US 75 sugar beets planted January 10, 1959, near Salinas, California. 
Plots were 30 feet long and 3 rows wide and were arranged in 4 latin squares. 
The 4 treatments consisted of uninoculated (control) plots, plots inoculated 
with a fairly severe isolate of the radish yellows virus, plots inoculated 
with a fairly severe isolate of the beet yellows virus, and plots inoculated 
with both the radish and beet yellows isolates. Inoculation was carried out 
during the week of April 1 by the method described by Bennett et al. (ia) in 
which leaf pieces each containing about 1Q aphids were clipped off the source 
plants onto the plants being inoculated. Within 48 hours after inoculation and 
at approximately 2-week intervals thereafter until July 1, the plots were 
sprayed with Systox at 1 pint/acre. The beets were harvested August 27. 
Yields and sucrose percentages were determined for each plot. 





Fairly high percentages of infection were obtained in the inoculated 
plots with approximately 84 percent of the plants in the radish yellows plots 
infected and 92 percent in the beet yellows plots. The control plots following 
inoculation of the other plots had less than l-percent infection. Aphid popu- 
lations were low during early summer but tended to increase during the latter 
part of the season. The plots could be readily separated on the basis of color 
differences by May 6 and remained that way until the latter part of July when 
virus spread made distinguishing the plots more difficult. On the basis of 
yellowing, the plots inoculated with the combination of radish and beet yellows 
viruses were the most severe. The beet and radish yellows plots followed, in 
that order. 


The results of the yield tests are shown in Table 2. 


Table 2.--Effect of radish and beet yellows virus on yield and sucrose 
content of sugar beet in tests at Salinas, California, 1959. 


Plots inoculated Sucrose Yield of beets Gross sugar 
with indicated per acre per acre 
viruses (percent ) (tons ) (pounds ) 
Noninoculated 
(control) 15.428 37.648 11,6032 
| | Si b 
Beet yellows virus 14,918 31.38 9,358 


Radish yellows virus 14.57° 32.16 9,374 


Beet yellows virus 
and b _ é 
Radish yellows virus 14,48 26.13 7,562 





a,b,c, two means with different superscripts are significantly 


different from each other at the 0.01 level. 
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The analysis of the data was handled by E. James Koch of Biometrical 
Services, Beltsville, Maryland. 


The analysis of the sucrose content data indicates that inoculation 
with both the radish and beet yellows viruses resulted in a significant 
lowering of sugar percent, but the interaction between the two was not 
Significant. The Duncan comparison (3) shows that beet yellows reduced 
the sucrose content significantly but that inoculation with the radish 
yellows virus either with or without beet yellows significantly reduced 
the sucrose content further. 


Analysis of the yield data indicates a highly significant effect for 
inoculation with both beet and radish yellows viruses but no interaction 
between the two types of yellows. The beet and radish yellows viruses 
caused yield reductions of 16.6 and 14.6 percent respectively, while the 
combination of viruses caused a 30.6 percent reduction. The Duncan compari- 
son indicated that all yellows inoculated plots were significantly lower 
than the control. There was no significant difference between the yield 
effects of these isolates of the radish and beet yellows viruses but a 
highly significant reduction in yield with the combination as compared 
to either virus alone. 


Analysis of gross sugar data showed a highly significant reduction in 
sugar by inoculation with both radish and beet yellows viruses. A reduction 
of approximately 19 percent was recorded for both viruses.. Whereas, the 
combination caused a reduction of 34.8 percent. 


Discussion 


The indexing of nearly 400 sugar beets from California and Oregon 
has indicated a widespread occurrence of the radish yellows virus. Although 
the number of plants sampled has been relatively low, indexings have shown 
a high incidence of the radish yellows virus in yellowed sugar beets either 
alone or accompanied by the beet yellows virus. In all areas tested, the 
radish virus seemed to be more prevalent than the beet yellows virus. 


Yield data have indicated that isolates of the radish yellows virus are 
capable of inducing serious damage to sugar yield of the beet crop. The 
addition of both the radish and beet yellows viruses in the same plants 
apparently results in an additive effect on yield reduction. 


It was apparent in these tests that the amount of foliage yellowing 
in field sugar beets with mixed infections of the beet and radish yellows 
viruses: was of little aid in determining the damage caused by the entities. 


The radish yellows virus with its widespread distribution and prevalence 
in California and Oregon beet growing areas and its ability to cause serious 
yield reduction is of economic significance. Since resistance of plants to 
the effects of one virus does not, in general, give resistance to the effects 
of other viruses,it may be important to incorporate resistance studies to the 
radish yellows virus as well as the beet yellows virus in a breeding program. 
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PROJECT 12 


STUDIES TO DETERMINE SATISFACTORY GROWTH CONDITIONS FOR SUGAR BEET 
PLANTS FOR SELECTION OF INDIVIDUALS ON THE BASIS OF THEIR 
AMINO ACID CONTENT FOR POSSIBLE RESISTANCE TO VIRUS YELLOWS 


J. M. Fife 


Introduction 


It has been shown by paper chromatography that a striking amino acid 
‘pattern develops in the leaves of sugar beet plants showing the chronic 
symptoms of virus yellows. Under optimum conditions for growth, the concen- 
tration of aspartic acid and glutamic acid may decrease as much as 60 percent 
in the mature leaves of beet plants showing the chronic symptoms of the disease. 
In these same leaves, the concentration of citrulline and alanine increases, in 
many cases, to more than double the concentration found in leaves of healthy 
control plants. If the ratio, aspartic acid + glutamic acid/citrulline + alanine, 
is calculated for the healthy and diseased plants, the resulting values are so 
different that the diseased plants can be readily indentified. A test conducted 
dn the field in 1957, involving 121 selections, gave a mean ratio of 1.41 and 
0.59 for the healthy and diseased plants, respectively. Twenty-eight selections 
tested in 1958 gave ratios of 1.26 and 0432 for healthy and diseased plants, 
respectively. It was observed also that the amino acid ratio for the healthy 
plants of the field grown selections varied over a wide range, indicating that 
the concentration of the amino acids may vary among sugar beet selections. 


Tests, conducted in the greenhouse, have shown that a wide variation 
in the amino acid pattern exists between individual plants’ of the same selection. 
A papergram typical of the differences observed in the concentration of certain 
amino acids in the expressed juice of mature leaves from ‘healthy plants and 
leaves from plants showing yellows is shown in Figure 1. ‘This suggested that 
the above amino acid ratio may be used as a tool to identify individual plants 
which may have resistance to virus yellows. 


In order to select plants for possible resistance to virus yellows on 
the basis of the amino acid ratio, the first condition that must be met is 
that the concentration of the individual amino acids involved must reveal an 
inherent difference between individual plants and not changes or differences 
in the external environment. ; 


The object of these studies was: 1) to determine the conditions under 

. which the selection of individual plants, by the amino acid ratio, for possible 
resistance to virus yellows, can be carried out the most effectively; 2) to 
debermine the conditions under which the relative damage, to the roots of the 
selections, may be accurately determinad; 34) to select individual diseased 
plants, having a relatively high amino acid ratio for seed increase; and 4, to 
select roots which have made superior growth despite the disease. 
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Figure 1.--Papergram, developed in water-saturated phenol, of juice expressed 
from mature leaves of 3 healthy and juice from leaves of comparable age 
from 3 plants having yellows showing. Aspartic acid (asp), Glutamic acid 
(glut), Serine (ser), Citrulline (cit), and Gamma-aminobutyric acid (gaba). 


H - Healthy leaf; D - Diseased leaf. 
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Amino Acid Ratios of Sugar Beet Selections 
Grown in the Field and Greenhouse 


Tests have shown that the concentrationsof the amino acids in beet 


leaves are greatly influenced by the nitrogen level to which the plants 


are subjected. In view of thid, a comparison was made of the range in the 
concentration of certain amino acids: ,and the resulting amino acid ratio, 
dn selections grown in the field and selections grown under greenhouse 
conditions. 


The healthy plants of 121 of the selections grown in the field in 1957 
and 28 of the selections grown in the field in 1958 were compared with healthy 
plants of sugar beet selections grown in the greenhouse. ‘The greenhouse tests 
were conducted in soil maintained at a wiform nitrogen level by weekly appli- 
cations of Hoagland's solution. The results of this comparison are shown in 


‘Figure 2. 


~ 


It 1s evident, in view of the wide range through which the concentration 
of the amino acids varied in the selections grown in the field, why the amino 


acid ratio itself varied so widely. The range of the amino acid ratios in the 


field tests were four times greater than the range observed in the selections 


tested in the greenhouse. In view of the relatively narrow range through which 
the amino acids varied in the greenhouse tests, it was suspected that the varia- 
tion found in the field teste was not due to inherent differences among selec- . 


tions but to soil variation and variation in the nitrogen level. within the plot. 


In, order to shed further light on the nature of this soil variation as 
reflected in the concentration of the amino acids in the leaves of selections 
grown in the field tests, a plot was made of the concentration of the amino 


acids in relation to the position in the plot occupied by the selections 


grown in one block of the 1957 planting. The results are shown in Table l. 


It is evident that the amino acids, and especially glutamic acid, varies 
greatly from row to row despite the fact that the selections were from the same 
parent. For example, in selections from 6507 parent, the concentration of glutamic 


acid was 18, 40 and 7i mg. percent, respectively,in the selections growing in rows 


11, 13, and 15. This is a progressive increase of 122 percent in the selection 
growing in row 13 (over the selection growing in row 11) to 294 percent in the 
selection growing in row 15. Aspartic acid did not make the same proportional 
gains, as did glutamic acid, in these same selections. The concentration of 
aspartic acid increased only 23 and 70 percent, respectively, over the selection 
in row 11. The concentration of citrulline + alanine decreased 6 percent and 
increased 56 percent, respectively, under the same conditions. 


It appears doubtful that selection 6507-8 is so inherently different from 


6507-4 to account for the difference observed in the concentration of the amino 


acids and the resulting difference between the two amino acid ratios;, namely, 


0.74 and 1.45. 
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Table 1.+-Changes in the amino acid ratio and the concentration of certain 
amino acids in the leaves of healthy plants of closely related selec- 
tions growing in adjacent rows in the same block in the 1957 field planting. 


Concentration of Amino Acids 


Selection Row Aspartic, Glutamic Cit.+ Al. Ratio 
Mg.% Me.%  Mg.% Asp.+ Glut. 
Cite ALY 
6507-14 | 7 28 a1 33 1.26 
-20 9 17 26 34 -96 
~k 11 7, 18 ht 74 
-23C2 13 21 ko 32 1.49 
-8 15 29 71 53 1.35 
aly. 1 lf 25 ks 35 1.59 
~302 19 25 48 36 1.52 ° 
~2C2 21 2h 31 42 1.25 
-18 23 19 48 26 1.42 
6507 25 30 46 ah 1.44 
6568-101C2 » 27 28 55 37 1.54 
-146c2 29 16 23 35 .89 
-109C2 31 48 63 43 1.82 


~15-302 33 19 57 Wy 1.19 





Two-row plots, even rows inoculated. 
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The amino acids were determined in the healthy mature leaves of selections 
grown in the greenhouse in soll. The nitrogen level in the soil was maintained. 
at a uniform level by weekly applications of 100 ml of Hoagland's solution con- 
taining 200 ppm of nitrogen to each pot after the plants had reached the four- 
leaf stage. Leaf samples were taken from 10 individual plants of each selection 
and analyzed separately. The mean values of the amino acids determined are 
shown in Table 2. 


Although these selections show a wide range in susceptibility to curly 
top, yet they show little variation in the concentration of the amino acids or 
the amino acid ratio. 


To. summarize the variability among selections and individual plants ' 
grown in the field and in the greenhouse, glutamic acid was selected because 
it appears to be the most sensitive, of the amino acids, to changes in the 
nitrogen level of the media in which the plants are growing. The results are 
shown in Table 3. 


In all cases, the coefficient of the variation was greater in the selections 
and individual plants grown in the field than in’those grown in the greenhouse. 
A mean of all the tests shows that the coefficient of variation in the green- 
house plants is only onehalf the variation found in the field-grown plants. 


It appears that the observed variation in the amino acid concentration 
and the resulting amino acid ratios, in the field-grown selections’, is due 
largely to variations in soil fertility; namely, nitrogen. 


Greenhouse Tests at Different Nitrogen Levels 


Experiments were conducted in the greenhouse to determine the optimum 
nitrogen level, and other conditions most favorable, for the selection of 
individual plants for possible resistance to virus yellows, using the amino 
acid ratio, and for determining the reduction in root weight due to the 
disease. 


In one test, four redwood boxes were filled with sand and watered with 
Hoagland's solution. Four nitrogen levels of 25, 50, 100 and 200 ppm were 
maintained throughout the experiment. Variety US 75 was planted. Six weeks 
after emergence one-half of the plants were inoculated. The plants were har- 
vested and root weights taken 64 days after the plants were inoculated. A 
‘parallel test was conducted in six-inch pots in fertile potting soil and 
treated in the same manner, except these plants received weekly applications 
of 100 ml of Hoagland's solution containing 200 ppm of nitrogen after the 
plants had attained the four=leaf stage. The amino acids were determined in 
the mature leaves of each individual plant and mean values reported in Table 4. 
The root weights and correlating data are reported in Table 5. 
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Table 2.--Concentration of certain amino acids in the healthy mature leaves 
of sugar beet selections grown in the greenhouse in soil under uniform 
conditions as to nitrogen fertilization. 


Concentration of Amino Acids 


Selection Aspartic Glutamic Cit.+ Al. Ratio 
‘ : Asp.+ Glut. 
Mg.% Mg.% Mg.% Cit.+ Al. 
153 20 16 ho 0.90 
1-300 22 al 38 12.3 
4554 20 16 hy, 0.83 
4511 22 ‘ue 43, 0.94 
96 20 ek YL 0.75 
79 22 25 s 42 1.03 
93 18 13 38 0.80 
Us.75 21 29 64, 0.78 
745 27 27 61 0.88 





Table 4.--A comparison of the coefficient of variation in the concentration 
of glutamic acid among sugar beet selections and among individual 
plants grown in the field and in the greenhouse. 


Coeff. of: Var. 


S 
Selections Glutamic Std. re » LOO 

Year Location & plants Acid -% Dev. x 

Selections No. x Ss C 
57 Field 123 42.1 16.4 39.4 
57 "(selections in 1 block) 14 42.3 15.8 37.4 
58 “ 28 2k. 4 11.4 46.8 

Individual Plants 
56 Field oo | 5 20.0 8.6 43.0 
56 or US 75) : 16.2 5.6 °° 34.8 

40.3 Mean 
Selections 
56 Greenhouse, soil in 6" pots = T a 47 27.6 
56 i wa BY AS (S275) 2 27.6 Lah ‘5.1 
(742) 

Individual Plants 
56 Greenhouse, soil in 6" pots nee 10 26.6 er hed 
56 : Cee tk US 75) x0 28.6 Hod 16.5 
57 = ‘ ee te US TS) BO 46.3 14.9 32.2 
58 u sand(N-1O00 ppm)(US 75) 10 eon 6.4 OoaL 


20.1 Mean 
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Table 4.--The concentration of certain amino acids in mature leaves of healthy 
and yellows affected beet plants growing in the greenhouse in soil and 
in sand culture at different nitrogen levels. 


A Ppm-Nitrogen in sand culture and condition 
Amino Acid Soil 25 50 100 200 

H D H D H D H D H 

Mg. Mg. 


PAStewet toe tee fo. te 0 OG een oe oe Ola Loi bo 












Glutamic 32.6 20.6 24.2 26.2 53.4 29.0 49.4 23.8 60.0 21.6 


Citrulline 11.8 60.3 30.8 42.2 31.6 30.0 43.2 34.2 55.0 36.2 
& Alanine 


% Reduction 


Aspartic ‘ 26.4 0 ‘Tied 59.6 57.0 
Glutamic 36.8 0 45.7 51.8 64.0 
Citrulline id. caved 37.0- 5.1 20.8 34.2 
& Alanine 








(1) Watered weekly with 100 ml of Hoagland's solution containing 200 ppm 
nitrogen. 


(2) Percent increase. 


' Table 5.--Weight of roots of healthy and virus yellows affected sugar beet 
r plants, of variety US 75, grown in sand at four nitrogen levels and in 
soil in the greenhouse. 


Nitrogen Reduction Relative increase in 


Medium level Mean Weight*. wt. due to higher N 
Healthy Diseased Healthy Diseased 
ppm Grams Grams Percent Percent Percent 
Sand 25 37 22 kL re I 100 
50 a4 52 5a oO 500 241 
100 256 103 60 697 4.80 
200 160 . 110: 28 4360 533 
Soil 42 38 10 





*64 days after inoculation. 
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Aspartic acid and glutamic acid were found to be significantly lower in 
the leaves of the healthy plants growing in the soil and in sand watered with 
25 ppm nitrogen than in plants growing at the higher nitrogen levels. At 50, . 
100, and 200 ppm of nitrogen, the concentration of aspartic acid was relatively 
constant at 16 to 20 mg. percent,while the concentration of glutamic acid was 
constant at near 50 mg. percent at 50 and 100 ppm nitrogen and 60 mg. percent 
at 200 ppm nitrogen. 


The concentration of citrulline + alanine was lower in the healthy plants 
in soil than in the plants growing at the 25 ppm nitrogen level. These amino 
acids made the usual increase in the diseased plants, over that of the healthy 
plants, growing in the soil and at the 25 ppm nitrogen level, was unchanged at 
the 50 ppm nitrogen level, but was lower than the healthy plants at the 100 and 
200 nitrogen level. Why the concentration of citrulline + alanine decreased 
at these nitrogen levels, as compared to the healthy plants in this experiment , 
cannot be explained at the present time. 


The greatest percentage increase in root weight (Table 5) in the healthy 
plants occurred at the 100 ppm nitrogen level. The nitrogen level maintained 
in the soil was apparently so low that both the healthy and diseased plants 
were retarded in growth. As a result, the reduction in root weight due to 
the disease was relatively small in the plants grown in the soil. 


The greatest percentage reduction in root weight due to the disease was 
approximately the same at the 50 and 100 ppm nitrogen levels, the reduction 
being 54 and 60 percent, respectively. It appears, from this test, that nitrogen 
levels above 100 ppm may have a tendency to reduce somewhat the damage to the 
roots caused by the disease. 


From this experiment, and others conducted, it appears that a nitrogen 
Level of 100 ppm, in sand culture, is near optimum for good growth of healthy 
plants and at a level where the relative reduction in root wéight due to the 
disease is near the maximum. This nitrogen level is also near the optimum 
for symptom expression. At this level, typical symptoms of the chronic stage 
of the disease appear, including necrosis. At higher nitrogen levels, the 
chronic symptoms of the disease have been found to be masked somewhat. 


Growth Rate of Roots of Healthy and Virus Yellows affected Beet Plants: 


In order to assess accurately the damage done to the plants or selections 
by the disease, it is necessary not only to grow the plants under conditions 
optimum for growth but to harvest the plants at a time when the difference in 
weight between the roots of the healthy and diseased plants is greatest. 


A reduction in root weight of as much as 60 percent, relative to that 
of healthy control plants, was obtained in two tests conducted in sand culture 
with the nitrogen Level maintained near optimum for growth of the healthy plants. 
‘In these tests, the plants were small and the weight of the roots was increasing 
at a rapid rate at the time the tests were conducted. The tests indicate that 
the age at which the plants are inoculated and the interval between inoculation 
and harvest of the roots may influence considerably the magnitude of the difference 
in weight between the diseased and healthy plants. Experiments were therefore 
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conducted to determine the rate of growth of roots of healthy and inoculated © 
beet plants growing in sand culture using a nitrogen level of 100 ppm. 


The four redwood boxes mentioned earlier were planted with US.75 and... 
all watered with Hoagland's solution containing 100 ppm nitrogen. Forty 
days after emergence, plants were dug forroot weight determinations. The 
plants in two of the boxes were inoculated with virus yellows (strain 5). 
Healthy plants were removed at 3, 6, 8 and 10 weeks following inoculation 
for root-weight determinations. The diseased plants were sampled 8 and 10 
weeks following inoculation and root weights obtained. 


In another test conducted at the same time, a large box was constructed, 
filled with sand and watered from the same tank of Hoagland's solution. One, 
hundred plants (US 75) were grown in the box and all plants inoculated. In. 
this test, diseased plants were removed at “the end of 6 and 11 weeks, following 
{noculation for root weight determinations. The results of these two, tests’ 
are shown in Figure 3. 


Under the conditions of this experiment, the roots of the healthy plants 
approached their maximum rate of growth about 80 days after emergence. During 
the two-week period, from the 82nd to the 96th day, the mean rate of growth 
of the roots was 3.2]. grams per day and 5.25 grams per day during the following 
two weeks of growth. 


In another test, conducted during the winter months when the light intensity 
and day-length were not optimum, a maximum rate of root growth of 4.50 grams per’ 
day was attained between the 112th and 126th day after emergence. 


It appears, from the slope of the curve of the healthy roots, that a 
growth rate of 5.25 grams per day is near the maximum rate attainable under 
the conditions of the experiment. The rate of growth of the roots of diseased 
_ plants (test 315), for the period between the last two sampling dates, was 
1.07 grems per day. The reduction in root weight due to the disease was 24.7 
percent at the end of 8 weeks of growth after inoculation. Up to this time, 
the healthy roots had not yet attained their maximum rate of growth. When the 
plants were allowed to grow 14 days longer, during which time the growth rate 
of the healthy roots was at the maximum (5.25 grams per dey), the reduction 
in root weight due to the disease was 49.4 percent. 


If an estimate of the weight of the healthy roots is made by extending 
the growth curve, (Figure 3) at its measured rate of 5.25 grams per day, for 
. peven days longer, a weight of approximately 220 grams'.would be obtained. 

This should be compared to the observed weight of 88 grams for the diseased 
roots, of Experiment 317,for the same growth period. It appears then, that, 
had the healthy roots been grown for one week longer, or 77 days following 
inoculation, a 60 percent reduction in root weight due to the disease would 
- have resulted. In fact, in two tests, a 60 percent reduction in root weight 
due to the disease was obtained. 
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Figure 3.--Changes in root weight of healthy and virus yellows-infected beet - 
plants at intervals from the time of inoculation 
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Table 6 summarizes the tests, involving nitrogen level, age of plants 
at time of inoculation,and days of growth following inoculation,on the reduction 
in root weight due to the disease, It appears, from Experiment 321, that the ., 
disease has little or no effect upon the rate.of growth of roots immediately 
following inoculation of the plants, indicating that the reduction in growth 
of the diseased plants may be the result of an accumulation of substances in 
the plant. 


It appears that, for a maximum difference between weight of roots of 
healthy and diseased plants, the plants should be inoculated from 50 to hO days 
after emergence and allowed to grow 60 to 75 days after inoculation before root 
weights are taken. 


Selection of Diseased Roots oh the Basis of the Amino 
Acid Ratio and on Root Size for Seed Production 


In four major experiments, conducted during the past year, more than 
700 plants were grown in the greenhouse, under uniform conditions as to 
nitrogen fertilization. The concentration of four amino acids was determined 
and the amino acid ratio, aspartic acid + glutamic acid/citrulline + alanine, 
calculated for the healthy and diseased plants. The weight of each root was 
also recorded. . . . 


The standard diviation of the amino acid ratio was determined for each 
experiment. The diseased plants, having amino acid ratios greater than the 
mean, for the group, by at least twice the standard deviation were included ° 
in the primary selection of roots for seed production. Diseased plants having: 
superior root weights were selected on the same statistical basis and saved 
for seed production. 


Summary 


Mature leaves of sugar beet plants showing the chronic symptoms of virus 

‘ yellows have an amino acid pattern which is quite different from healthy Leaves 

of the same age. If the amino acid ratio, aspartic acid + glutamic acid/citrul- 
line + alanine, is calculated for the healthy and diseased plants, mean ratios 

of 1.28 and 0.32, respectively, are typical of values obtained. The amino acid 
ratio, in diseased plants, was found to vary significantly among individual 

plants within selections. This indicates that the concentration of the amino acids, 
expressed as a ratio, in the leaves of diseased plants; may be used as a means of 
identifying individual plants which may or may not show resistance to virus yellows. 


Tests were conducted to determine: 1) the conditions under which the: selec~ 
tion of individual plants, by the amino acid-ratio, for possible resistance to 
virus yellows, may be carried out the most effectively; 2) the conditions 
necessary to accurately measure the relative reduction in root weight due to 
the disease. Diseased plants, having a relatively high amino acid ratio were 
selected for seed production. Roots which made superior growth, despite the 
disease, were also selected for seed production. 
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Table 6.=-Reduction in root weight of virus yellows infected beet plants in 
relation to nitrogen level and length of growing period. 


Age at From Harvest Root Weight 
Exp. Nitrogen Inoc. Inoc. Date Healthy Diseased Reduction 
Ppm Days Days Gms. Gms. Percent 
298 50 2 . } 58 7~2h TA 8 9A4 36.5 
210 59.8 36.1 60.2 
1000 47.8 26.7 poh is) 
ais. 25 TF) Th 3~20 36.8 21.6 41.3 
90 113.3 9169 Doel 
100 256.4 103.4 59.6 
200 160.4’ 114.8 28.4 
315 ‘100 Lo 56 8~18 92.7 70.3 , 2h..1 
70 171.4 86.5 49.6 
321 100 so, a 1-5 13.9 15.9 0 
he ONL 23.3 0 
6% O46 WL.7 35.5 
9]. 162.9 . 118.9 ico. 
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The concentration of each of four amino acids was determined in composited 
leaf samples of healthy and diseased leaves of selections and in leaves of 
individual plants grown in the field and in the greenhouse. ’ 


The range or "spread" in ‘the concentration of the amino acids and the — 
resulting amino acid ratio were four times greater in the plants grown in 
the greenhouse. The coefficient of variation in the concentration of glutamic 
acid, which is a sensitive indicator of nitrogen variability in the soil, 
in healthy plants grown in the field was 40 percent as compared to only 20 
percent for the plants grown in the greenhouse. 


Tests were conducted in the greenhouse to determine the nitrogen level 
most favorable for the selection of individual plants, on the basis of the 
amino acid ratio, for possible resistance to virus yellows. : ; 

' ) ‘ 


The greatest percentage increase in root weight for the healthy plants 
and the greatest percentage reduction in root weight due to the disease occurred 
when the nitrogen level was maintained at 1OO ppm in sand culture. The concen- 
tration of the amino acids was stable in leaves of plants at this nitrogen level. 


Three factors have been found to influence the relative reduction in root 
weight between healthy and diseased plants. - They are: the age of the plants 
at the time of inoculation, the rate of growth of the healthy roots during the 
interval between inoculation and harvest,and the duration of the interval. 


A 60-percent reduction in root weight due to the disease, may be obtained 
by growing the plants in sand and watered with Hoagland's solution containing 
100 ppm of nitrogen, inoculated when 30 to 45 days old,and allowed to grow 60 
to 75 days after inoculation. 


The sand culture method, using Hoagland's solution containing 100 ppm 
nitrogen,outlines conditions which are near optimum for growing plants for 
selection, by the amino acid ratio, for possible resistance to virus yellows. 
These conditions are also near optimum for determining the relative reduction 
in root weight due to the disease. Using this method, individual plants can 
' pe tested and selections made in a period of 100 to 120 days at any time during 
the year. 


Diseased plants, having amino acid ratios greater than the mean by at 
least twice the standaxideviation, were selected for seed production. 
Diseased plants having superior roots were selected on the same statistical 
basis and saved for seed production. 
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DEVELOPMENT AND EVALUATION 
of 


INBRED LINES AND HYBRID VARIETIES OF SUGAR BEETS 
| SUITABLE FOR CALIFORNIA 


Foundation Projects 2); and 29 


J. S. McFarlane I. O. Skoyen 


Cooperators conducting tests: 


American Crystal Sugar Company 
Holly Sugar Corporation 
Spreckels Sugar Company 

Union Sugar Division 

Kenyon Beatty - Brawley Test 
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REPORT ON FOUNDATION PROJECTS 24 AND 29 
Summary of Accomplishments 
J. S. McFarlane 


Major attention in 1959 was placed on the development of superior monogerm breeding 
stocks which combine resistance to bolting and curly top. Information was obtained on the 
performance of male-sterile monogerm parents and inbred lines. Increased emphasis was 
placed on polyploid breeding. 


BOLTING RESISTANCE.--The season of 1958-59 was unusually mild at Salinas and the amount of 
bolting was lower than is normally expected. Bolting determinations were made on 500 self 
fertile monogerm segregates in an August 25, 1958, planting at the Research Station. Counts 
were also made in a group of 135 monogerm lines planted ot Spence field on January 10. 
Bolting was only moderate in both of these plantings, so accurate evaluations of the more 
bolting-resistant lines were not obtained. The results indicated that we now have monogerm 
lines similar in bolting resistance to the more resistant multigerm lines. 


MILDEW RESISTANCE.--Only a trace of mildew infection occurred at Salinas, so an evaluation 
of the monogerm lines was not made. Backcrosses of promising monogerm inbred lines to the 
highly mildew-resistant 8503 multigerm were made through the utilization of the gametocide, 
FW 450. 


3EED INCREASES OF MONOGERM BREEDING STOCKS.--Seed increases were made of more than 200 self- 
fertile monogerm segregates which had been selected from F populations involving crosses 
between multigerm and monogerm lines. Information was obtained on vigor, seed setting 
ability, and seed size. An increase was also made of a self-sterile monogerm derived from 
US 75 x SL32O0mm. ; 


SEED LOTS MADE AVAILABLE THROUGH THE FOUNDATION.--A new monogerm inbred designated 9561-4. 
and a male sterile, 9501H0, from this inbred were made available in 1959. This inbred is 
‘anF, selection from a cross between NBL and the bolting resistant monogerm 7507. In 1959 
teate, 9561-4 showed good bolting resistance, moderately good curly top resistance, and 
good seed setting ability. The male-sterile 9561HO represents the first backcross to 
9561 and may be used in the production of its male-sterile equivalent. 


A monogerm F, hybrid between the MS of 7515 and 9561 was made available. This 
hybrid is being used as the female parent in the production of test quantities of three 
way hybrids. , 


Breeder's seed of Type O selections from US 15, Klein E, C366 was distributed. 
A bolting resistant self-sterile monogerm from US 75 x SL320mm was made available. 


EVALUATION AND COMBINING ABILITY TESTS.-~Tests to determine the combining ability of 

new inbreds were made by the USDA at Salinas and Brawley. Cooperative company tests 

were also made in‘the coastal area, the Imperial valley, and the Central valley. Results 
of these tests together with summary tables are included in this report. The results with 
the new monogerm hybrids were encouraging. 


The monogerm hybrid (MS of 7515 x 7569) x 663 offers the greatest promise of those 
tested. In 11 tests conducted in the three major production areas of California, this 
hybrid produced a gross sugar yield which averaged 115 percent of US 75. The sucrose 
percentage averaged 104 percent of US 75 in the 11 tests. The hybrid has moderately 
good bolting resistance and is intermediate between US 56/2 and US 75 in curly top 
resistance. 
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US HYBRID VARIETIES.--Four US hybrids are being released for commercial use. The parent- 
ages of these hybrids are as follows: 


US H2 MS of NBl x NB3) x 663 
US H3 MS of NBL x NB3) x 366 or 586 
US H4 MS of NBL x NB2) x 366 or 586 
US HSA MS of NBL x NBY) x 586 
US H5B MS of NBL x NB) x 663 


US H2 and US H3, which were described in the 1958 report, continued to perform well 
in the San Joaquin and Imperial valleys. US H4 is of interest primarily from the stand- 
point of high sucrose percentage coupled with moderately good yielding ability. It has 
performed particularly well in the later harvests in the Imperial valley. The bolting 
and curly top resistance of US H4 are only moderately good. US H5A and US H5B have good 
bolting resistance and may be expected to have moderately good mildew resistance. Both 
combinations have performed well. in the coastal districts. 


A summary of the results with the US hybrids for the period of 1957-59 is shown 
in the following table: 


Number, of Performance in % of US'75 


Variety Year testst Gross Sugar Yield Sucrose Content 
C CV IV Coast Cent.Val. Imp.Val. Coast Cent.Val. Imp.Val. 
US H2 —s-1957 3 4 3 113 123 118 LOW 105 10% 
1958 5 3 7 111 10h 12h 102 101 101 
DOOD ea aid 8 124 121 118 102 105 102 
USH5 1957. See eae LOL 108 107 106° «10h 
1958 eal hu! ial 96 96 1066 =, : 103 107 104 
1959 2 Te q Lie 104 TLL 10k LOT 105 
US H4 1957 4 3 1 109 113 113 107 107 2 
TO tee eee Oia Le 5 Chetek Layne (nig 106 105 
1959 1 nw 6 107 i 115 105 109 108 
US HSA 0 o958.tié'’“ 1 7 A 103 115 102 99 100 
1959 5 0 1 108 - 114 102 - 101 
US HSB s-1959 8 2 2 116 126 119 101 99 101 


Dac ak ee Re ae a a 


C «= Coastal districts 
CV = Central Valley 
IV = Imperial Valley 





(roger BOL ety af bedixoesh stew wo tty, et 












tee Jeriviul to ot AHR .ayellev i 


1s dogg v.fodane bon Sieane or a 3 A gare leer qos 
ff Aeoy Yfotmislom svad oF betoegxe ed vam Gris soaints: 
-wdolataib Injesco sid nk - 


ea 





et 


7 h or Bir [S56 

Oye ay 

BOS. TOL BOL we 
i wo : 


EOL. 
or 


~~ 


aata8 


RE* Zee 


oY fh 4A et eb AS bP me | mM 


* 


: 
i 
‘ 


hl 

al 

~~ 
gE nom 4 KR & pom & isle. 
» 


r¥ 


on ba e® hm ew A 





e0L 





‘ee a8 
Bee eee 


pine 





ED 






— 


> 


ve 7 : ? ; , la ig ye Al ae 
ain | WO Obk 2» th | a  -@ ety ay 
Ry rr i tn te | ne ae 





<= 


& 
vo » a 
° 1 i ¥, take “ 
: t 
‘tg ‘ f rie on ia ou 
1 7 ‘ 
vl? pe) , cP ay ‘ op : 
; v2 
‘ a ¢ ~*~ : 
mar ny 7 7 
"i , i 
Mad 
). 





i | yj ie a, rn ." 
; 7 ; “a , J ; ee 7 
: : ~w ' 4 7, ee 


aE 


ay 


i a9 
ro | 


a 


. 1 


io 





» 119 


MALE-STERILE PARENTS.--Extensive commercial use is being made of bolting-resistant 
male-sterile parents which have been developed in the USDA breeding program at Salinas. 

A table giving the description of 9 male-sterile parents is shown below. Included are 
male-sterile parents which are currently in commercial use and parents which have recently 
been made available for stock seed increase. 


Combining Ability Bolting Curly Top Mildew Type 
Tonnage Sucrose, |Resistance | Resistance | Resistance Oi ee. 


Parent 
MS of NBL x NB2 Good Mod. good | Mod. good Fair Good 
MS of NBL x NB3 Very good Mod. good Excellent Poor Good 
MS of NBL x NBL Very good Good Mod. good Good Good 
MS of NBL x NBS Very good Good Very good - Very good 
MS of NBS x NB6 Mod. good Excellent | Very good - Good 
C3E61HO Very good Good Very good ~ Good. 
F58-85HO Very good Very good | Very good - Good 
MS of 7515 x 7569 | Good Good Mod. good - Good 
Fair - Good 





MS of 7515 x 1507 Good. 


POLYPLOIDY.--In order to better evaluate polyploidy as a breeding tool, cooperative 
arrangements have been entered into with Dr. Bernstr6ém of the Hilleshog Sugar Beet Breed- 
ing Institute in Sweden and with Dr. Ellerton of Bush Johnsons Limited in England. Tri- 
ploid hybrids are being produced and, tested, using our better diploid male=-sterile parents 
in combination with tetraploid pollinators provided by Bernstrom and Ellerton. ‘This past 
summer, 3 triploids were produced at Salinas using the Hilleshdog tetraploid H3611, and 
2h triploids were produced in England,using 8 of Ellerton's tetraploids and 3 of our 
male steriles. ‘These triploids are being evaluated in 1959-60 tests in Europe and 
California. 


Three Swedish polyploid varieties were included in 1959 Salinas valley tests. 

‘ The performance of these polyploids was good but in general did not equal that of our 
better diploid hybrids. The sugar percentage of the polyploids was not superior to 
that of the better diploid hybrids. 


The addition of Dr. Bayard Hammond to the sugar beet breeding staff at Salinas 
has made it possible to increase the emphasis on polyploid breeding. Dr. Hammond, who 
has had extensive experience in cytological work with guayule and other plants, will 
. devote his ettention to polyploid breeding and to interspecific hybridization. During 
the fall months, Dr. Hammond has been making chromosome checks of tetraploids developed 
at Salinas during the past three years. He has also produced tetraploids in the top 
cross parent, 663, and in some of the more promising monogerm material. 
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Descriptions for Varieties 


‘ 


Multigerm hybrids 


US He 
US H3 
US H4 
US H5A 
US H5B 
663H2 
863H5 
887H5 
787HL 


" Monogerm hybrids 
863H8 


886H1 
887HL 
8539H2 
863H9 
886H2 
8633 
887H4 


Included in Summary Tables 


of NBL x NB3) x 663 
of NBL x NB3) x 586 
of NBL x NB2) x 366 and 586 
of NBL x NB) x 586 
of NBL x NBY) x 663 


of NB5 x NBL) x 663 . 


7503H1L x 663 


of NB6 x NBS) x 787 


of NBL x NB4+) x 787 


of 7515 x 7569) x 663 
of 7515 x 7569) x 586 
of 7515 x 7569) x 787 
of 7515 x 7569) x 8539 — 
of 7507 x 7569) x 663 
of 7507 x 7569) x 586 
of 7515 x 7507) x 663 
of 7515 x 7507) x 787 
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Gross gugar yields of bolting-resistant multigerm hybrids and commercial varieties jin 1959 California variety tests, 
expressed in percent of the yield of US 75. , 








a ee te ee ne ee a ry mane pee 


Loontion ___ Agency US 75 U8 56/2_US M2 US HS US Hh US HSA UG HSB 66sH? S6mH 00m Tom 
Coastal Ares 
Salinas USDA 100 91. - - - 98 106 107 sib 101 105 
Salinas Union 100 88 - - - 108 116 110-108 OVA ee 
King City i 100 106 12h 11 - 112 125 121 118 114 120 
San Ardo " 100 96 leh = 110 - a 122 ay 113 103 116 
Betteravia " 100 97 w . ‘ a age, “Tis? “Lie ‘ 107 
Oxnard . 100 102 - “ 107 eu iy 118 121 ~ 115 
Gilroy Spreckels 100 - ~ - ew - 118 v = a : 
King City " 100 7 a “ ‘ E 104 : = e 2 
Central Valley 
Holland - Test 1 Am.Crystal 100 92 115 90 105 - - 112 oe = = 
Holland - Test 2 ire 100 93 125) | 105 108 - - 10h - - - 
Tracy Holly 100 103 1320S 117 - 127 - - 104 © = 
Tulare | s 100 - 130 14 ng - 125 113 - 128 “ 
So. San Joaquin 100 85 123 105 109 A! = = S Es 7 
West Side : 100 - 122 =100 LOL - - - - 98 - 
‘ Ryer Island ¥ 100 92 115 - 110 = = os Ee a ‘ 
Staten Island " 1.00 100 116 =: 103 126 - - “ - 2 : 
Gerber " 100 9k 114 - 104 = S = = os ~ 
Hamilton City " 100 93 115 = 112 - “ . ie 2 - 
Grimee-Colusa u 100 96 - - 109 - - 2 = = ee 
Femosa Spreckels - 100 - 118 - = Se - a ‘= = ss 
Los Banos v 100 - 126 - - s = ie a es = 
Imperial Valley 
Brawley USDA 100 107 123 116 - 114 119 427 120 - - 
Imp.Val.-Early Holly } 100 86 119 - 114 = = a = - 
ow er n 100 86 126 ie 116 - - - - ~ - 
"oom " z 100 83 127 - 121 - - - - - - 
NG Late " LOO 99 tits: ~ 111 . = . S = . 
6 " _ 100 97 109 - Ab - - - - ; : 
Oa ge : 100 90 10997): 115 . a . 2 - - 


© *. iter, ° 100 ~—- 102 Tih! « eae Oo aig aad : 10h . 
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Sucrose percentages of bolting-resistant multigerm hybrids and commercial. varieties in 1959 California variety 
tests, expressed in percent of the yield of US 75. 


SunIITeninrnrunn unr TnnEEEDUEE ED Lc oe naan 


Coastal Area 
Salinas USDA 100 101 - - - 99 100 100 10: 100 1‘ 99 
Salinas Union 100 97 - - ~ 103 101, 101 99 101 102 
King City eit 100 103 100 105’ - 104 104 103 101 102 103 
San Ardo . 100 101 103 103 - 103 99 ~=—«:102 100 98 101 
Betteravia . 100 103 - - - - LOS LOL 98 a 102 
Oxnard . 1.00 98 2 “ ios 402° «100, «20h shi, 
Gilroy Spreckels 100 - - - - - 101 - ~ - - 
King City " 100 - - - ~ « 103 = ‘4 > 2 
Central Valley 
Holland - Test 1 Am.Crystal 100 101 103 103 106 - - 104 - = = 
Holland - Test 2 Am.Crystal 100 10} 110 1a3, 112 - - 112 = = 4 
Tracy Holly 100 113 106 109 109 - 102 - - 104 “ 
Tulare : 100 - 101 104 107 - 96 101 = 101 - 
So.San Joaquin ue 100 101 110 109 108 - = = a os - 
West Side WL 100 -- 104 105 105 - = > * 99 z 
Ryer Island x 100 100 108 - 107 = = _ = = 3 
Staten Island " 100 107 106 108 117 . E as : : a 
Gerber . 100 104° 105 2 105 = e . : - z 
Hamilton City " _ 100 106 107 ate 08 = . z a : 
Grimes-Colusa " ; 100 106 - - a - es . 4 “ 2 
Famosa, Spreckels 100 - 99 - - - - - io = = 
Los Banos : 100 - 104 - = ~ = = in iz . 
Imperial Valley 
Brawley - USDA 100 106 104 104 - 10. 101 102 10l 102 - 
Imp.Val.-Early Holly 100 110 fob © 105 107 z - - - - - 
ye ut “ 100 109 108 108 109 - = - - - - 
as a om 100 106 1.05 106 108 - - - - - - 
" "Late ! 100 108 100 107 105 - - - - - - 
tS « " 100 103 97 104 106 - - - - . - 
75% ; : 100 104 99 102 1 - - - - - - 


Inter. " 100 106 105 S ‘ . 100 101 ~ 99 - 
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VARIETY TEST, BRAWLEY, CALIFORNIA, 1958-59, 
Location: Southwestern Irrigation Field Station. 
Soil type: Holtville Silty clays 
Previous crops: 1955, sugar beets; 1956, flax; 1957, barley and flax. 


Fertilizer used: 200 lbs. per acre super phosphate broadcast, and 175 lbs. 
per acre ammonium sulfate banded, preplant. 
300 lbs. ammonium nitrate November 10, 1958. 


Thinning date: October 7-10, 1958. 


Irrigations: Seven. First irrigation, September 19, 1958 and last March 3, 
1959. : 


Diseases and insects: Curly top and virus yellows were of minor importance 
in the test plots. The striped cucumber beetle was controlled with an 
application of 10-percent DDT dust. The cabbage looper was controlled 
with an application of Cryolite-DDT dust, and a spray application of 
one-fourth pound parathion and one and one-half pounds DDT per acre. 


Experimental design: Randomized block with eight replications and randomized 
block with two replications. Varieties planted in two-row plots with 
rows spaced 30 inches apart. Plots 40 feet long. 


Sugar samples: From two ten-beet samples by Holly Sugar Corporation, Brawley, 
California. 


Remarks: The test was designed and the results analyzed by the U. S. Agricul- 
tural Research Station, Salinas, California. 
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VARIETY TEST, BRAWLEY, CALIFORNIA 


(8 replicated plots of each variety) Planted Bept. 16 & 17, 1958 


Harvested April 14-16, 195 









cre Yield 
Variety . Description Sugar Beéts Sucrose Harvest 
’ Count 
Pounds Tons Percent Number 
863H1 US H2 7,483 21.6 17.3 “1Lh5 
663H2 (MS of NB5 x NBL) x 663 7,408 21.8 17.0 Lh5 
863H5 7503H1 % 663 : 7,305 21.8 16.8 147 
863H6 fe of NBG x x35) x 663 1,277 21.2 17.2 153 
863H7 MS of NB1 x NBL) x 665 7,256 21.7 1.6.7 25% 
F58-86H7 US H3 : 7,058 20.6 17.2 136 
853982 7569HO x 8559 inbred 7,046 20.2 17.5 (148 
863H9 7569HL x 663 7,032 20.4 17.2 154 
- 86388 7569HO x 663 6,972 20.0 17.4 153 
F57-86HL (MS of NBL x NB) x 586 6,949 20.7 16.8 151 
86383 7507HL x 665. 6,843 19.8 17.3 155 
887H4 7507HL x 787 6,596 19.1 css 147 
459 - Us 56/2 6,538 18.6 17.6 135 
88781 7569HO x 787 6,382 18.7 7.1 148 
_ BB6HK T5O{HL x 586 6,559 17.8 17.9 155 
 686HL "Y569HO x 586 | 6,134 17.3 17.8 152 
368. US 75 6,107 “i 6.8 16.6 . 138 
7615H3 \ (MS of NBL x NB4) x 7615 inbred 6,078 18.3 16.7 152 
General MEAN of Ms ; 
all varieties 6 ,82 19. Lice Beets 
5S. E. of MEAN : L172 . vy per 
: 100! 
8. EB. Of MEAN in row 


Odds 19:1 = 1.980 x \/2 x Standard Error of MEAN 


VARIANCE TABLE 








7 Degrees MEAN SQUARE 
_ Variation due to . of Grose — _ Tons Percent 
freedom sugar Beets Sucrose 
Between varieties | 17° 1,730,707 17.19 1.36 
Between replicates 7 236,501 4.17 127 
Remainder (Error) 119 236 , 394 2.36 0.21 
Total 143 


Calculated F value 7. 352K 7.20% 6.61 


**Exceeds the 1% point of significance (F = 2.13) 
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VARIETY TEST, BRAWLEY, CALIFORNIA - 1959 


(2 replicated plots of each variety) Planted September 16 & 1.7, 1956 
| Harvested April 14 - 16, 1959 


LL LOL LLC LOCC LLL LCL TENT C8 eR reer fe et eee mrertetg 
Acre Yield 


Variety Description Bugar Beets Sucrose Harvest 

i Count 

Pounds Tons Percent Number 
F57-509HLR “MS of NBL x NBS 7,915 22.0 18.0 161 
853981 507HL x 8539 inbred 7,876 22. 17.6 147 
663H1 M3 of NBL x NB3) x 663 7,696 22.5 VTL 159 
F58-509HL §. MS of NBL x NB3 7,686 22.00. © 17.5 170 
850 7569HL x 850% inbred 7,478 21.0 17.9 162 
F57-5O09HLZ MS of NBL x NB3 7,278 20.7 17.6 Ly 
887H2 ~ 7569HL x 787 7,099 21.1 16.8 152 
F58-554H1. ~ MS of NBL x NBY 7,018 21.2 16.6 1k5 
7615H2 585HO x 7615 inbred 6,928 19.6 177 154 
787 Bolt. res. sel. US 75 | 6,647 20.0 16.6 ho 
886H3 T515H2 x 586 6 623 18.6 17.9 1k9 
_ 886H2 7569HL x 586 6,512 18.5 R76: 167 
88685 T547HL x 586 6,502 19.1 17ik 153 
F57-63 Inc. 663 6,470 19.4 16.7 143 
887H5 7547HL x 787 6,390 19.1 16.9 152 
850313 7507HL x 85035 inbred 6,375 18.2 17.6 150 
h66H1 5511H1 x 366 6,154 17.9 LTia~. 137 
8569H1 , 7515HO x 7569 4 581 12.2 18.9 149 





General MEAN of 


. all varieties 6,846 19.7 17.4 Beets 
8S. E. of MEAN 6 1.02 Q. per 
Significant Difference (1931) 1,003 5. Ob N. 8. 100° 

8S. EB. of MEAN row 


in % of MEAN ‘go ai 2.3 


Odds 19:2 = 2.110 x V 2 x Standard Error of Mean 





VARIANCE TABLE 
Degrees MEAN SQUARES 

Variation due to of Gross Tons Percent 

Freedom Sugar Beets Sucrose 
Between varieties . 17 1,272,573 11.55 0.70 
Between replicates 1 290,521 tery, coe, 
Remainder (Error) 17 226 ,125 2.07 0.32 

Total b 

Calculated F Value. 5.65% 5, 50%« N.S. 


**Exceeds the 1% point of Significance (F = 2.28) 
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VARIETY TEST, SALINAS, CALIFORNIA, 1959. 


Location: Spence Field of the U. 8S. Agricultural Research Station. 


Soil type: Sandy loam. 

Previous crops: Barley cover crop, 1957 and 1958; sugar beets, 1956. 

Fertilizer used: 700 lbs. per acre (10-10-5) preplant broadcast, 

290 lbs. per acre ammonium sulfate March 24, 1959. 
290 lbs. per acre ammonium sulfate May 11, 1959. 

Planting date: January 16, 1959. | 

Thinning date: March 3, 1959. 

Harvest date: August 25-26, 1959, 

Irrigations: At 7-10 day intervals with sprinkler system. 

& 

Diseases and insects: Virus yellows infection was fairly light in 1959 and 
came in later in the season than usual. An unusually 
heavy build-up of leaf miner occurred about the middle 
of June, causing considerable defoliation. The test 
plot was sprayed with systox for control. 

Experimental design: Randomized block with eight replications. Varieties 

, planted in two-row plots with rows spaced 28 inches 
apart. Plots 50 feet long. 


Sugar analysis: From two 10-beet samples per plot by Spreckels Sugar Company , 
Spreckels, California. 
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VARIETY TEST, SALINAS, CALIFORNIA, 1959. 








(8 replications of each variety) Planted January 16, 1959 
Harvested, August 25-26, 1959 
Acre Yield Harvest 

_. Variety Description Sugar Beets Sucrose Count 

Pounds Tons Percent Number 
8539H2 T569HO x 8539 inbred 12,337 38.5 16.0 158 
863H5 7503HL x 663 11,471 36.0 15.9 141 
663H2 MS of NBS x NBL) x 663 12,113 35.4 15.7 148 
863H7 MS of NBL x NBY) x 663 11,008 3501 15.7 rhe 
863H6 MS of NBO x NBS) x 663 10,835 34.3 15.8 154 
787HL MS of NBL x NB4) x 787 10,826 35.0 15.5 “Lhe 
- B63H9 7569HL x 663 10,802 33.2 16.3 154 
863H8 T569HO x 66% 10,631 32.6 16.3 147 
863H3 7T507THL x 663 10,566 33.0 16.0 / 154 
887H5 (MS of NB6 x NBS) x 787 10,453 33.3 15.7 146 
368 US 75 10,356 52.9 15.7 147 
887H1 7569HO x 787 10,335 31.8 16.3 159 
F57-86H1 (MS of NBL x NB4) x 586 10,155 32.6 15.6 140 
_ B9bb Swedish Polyploid H4214 10,074 31.1 ‘a 133 
886H1 7569HO x 586, 9,924 30.1 16.5 157 

7615H3 (MS of NBL x NB4) x 7615 

| inbred 9,662 30.7 15.8 143 
F58-87 Bolt. res. sel. 368 9,580 31.0 15.5 145 
29.7 15.9 145 


459 us 56/2 9,398 
General MEAN of 

, all varieties 10,528 33.1 15.9 _—- Beets 
Se Be of MEAN 2). oO. 0.20 per 


100° 

















E row 
‘in-% of MEAN 2.0 l. 1. 
(Odds 19:1 = 1.98 x \/2 x Standard Error of MEAN.) 
VARIANCE TABLE 
; Degrees MEAN 8QUARES 
Variation due to of Gross Tons Percent 
fresdom sugar Beets Sucrose 
Between varieties 17 4,100, 368 42.3 0.73 
Between replications q 1,212,900... 10.1 1.83 
Remainder (Error) 119 357,673 303 0.32 
Total hg 
Calculated F Value 11.46%* 12,81" 2.32# 


#*Exceeds the 1% point of significance (F= 2.09) 
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VARIETY TEST, SALINAS, CALIFORNIA,‘ 1959. 


(4 replications of each variety) 


ef 


Planted January 16, 1959 
Harvested August 25-26, 1959 


scemaesassmctesrcbtherienimetepcestarencemrnsscimatifetetatAstas Cet Ate a ATC DOE ETT EAe ONEIDA TOTTI LA ATC nn Nr 


Acre Yield 









Variety No. Description Beet 
ars Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
7615H2 585HO x 7615 10 SOLO 32.6 16.2 Ly, 
886H2 7569HL x 586 10,247 31.6 | 16.2 162 
886H4. 750THL x 586 10,122 30.8 16.5 154 
88686 1503H1 x 586 10 ,096 32.4 15.6 157. 
886H5 T547HL x 586 10,084 31.3 26<. 155 
368 US 75 9,556 30.3 15.8 151 
1-300 Klein E 9,512 29.2 16.3 140 
7508HL (MS of NBL x NB4)x7508 inbred 8,751 28.0 15.6 146 
7569HO _ 5515HO x 7569 7,991 235-9 16.7 142 
Men Tommy a Me RR 
General MEAN of 
- all varieties 2 30. 16.1. Beets 
SE of MEAN 59 0.2L per 
Sienificant Difference ¥ N.S 100! 
SE of MEAN row 
in % of MEAN 4 ph a 
Odds of 19:1 = 2.06 x \/2 x Standard Error of the MEAN. 
VARIANCE TABLE 
en 
Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent 
freedom Sugar Beets Sucrose _ 
Between varieties | 8 2,654,505 29.54 0.59 
Between replications 3 é aaa 5199 4,66 2.75 
Remainder: (Error) 2k 426,917 3.46 0.18 
ee ee 
Total . 35 
Calculated F. Value 6.22% 8.5% N.S. 


**Exceeds the 1% point of significance (F = 3.36) 
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VARIETY TESTS, HOLLAND, CALIFORNIA, 1959. 


By American Crystal Sugar Co. 
Test No. 1 iG 


Conducted By: Norman Lawlor, Jr. 
Location: Holland, California. 
Cooperators: §. H. Merwin and Sons. 
Date of Planting: January 20, 1959. 
Date of Harvest: August 12-13; 1959. ; 
Experimental Design: 12 x 4 Randomized Block. 
Size of Plots: 4 rows x 25 feet long, 22" rows. 
Harvested Area per Plot for Root Yield: One row, 25 feet long. 
Samples for Sucrose Determinations: Two 10-beet samples taken at random. 
Stand Counts: Harvested beets counted when weighed. 
Diseases: Not a factor. 
Seasonal Conditions: Normal. 
Reliability of Test: Good 
Test No. 2 
Conducted _ by: Norman Lawlor, Jr. 
Location: Holland, California. 
Cooperators: Sakata Bros. 
Date of Planting: January 23, 1959. 
Date of Harvest: September 1-2, 1959. 
Experimental Design: 12 x 4 Randomized Block. 
Size of Plots: 4 rows x 25 feet long, 22 inch rows. 
Harvested Area per plot for Root Yield: One row, 25 feet long. 
Samples for Sucrose Determinations: Two 10-beet samples taken at Random. 
Stand Counts: Harvested beets counted when weighed. 
Diseases: Not a factor. 


Seasonal Conditions: Normal 
Reliability of Test: Good, 


sRCRL ALMMORTIAD .CHALION eee — 
8 “aque fetevxd caotremA ya 





- f8L- 





me 
a 
‘ 


L .of saol 
th ,toLwal mearroit iy bosoubnod 
.an08 fas owes .R .8  tmeodemsgood 
‘CECI 08 examen spats Dt, De. stat 
QOL <GiRL PavaWA sfepweell to etna 
risolt foshmobasa 4! x Si tmp tied Ladnomroggdy 
-awor "SS . goof test @S x awor ¢ a 


iol geet 2S .wor end sbfet¥ soon 





imobnes ta asiet asiqnas = owT _S2OFUS Jot # . 
.Bedyiew nec fetiwoo atesd Sevseveall tefauod bugde 


ie © ane 












S .of dast 





ee 


VARIETY TEST, HOLLAND, CALIFORNIA, 1959 






(4 replicated plots of each variety) By American Crystal Sugar Co. °' 
Test No. 1 
Acre Yield Beets per 
Description Variety Gross 100! 
Sugar Beets Sucrose of Row. . 
Pounds Tons . Percent Number 
German Variety (1956 Seed) Polybeet 13,536 34.27 19.75 169 
Mee x as 51-202 Hybrid #5 12,700 32.76 19.38 v2) 3 
NBL x NB2) x 51+202 Hybrid #4 12,459 31.35 19.71 163 
NBL x NB3) x 663 663H1 11,958 31.22 19.15 1.76 
LSk THO x NBL) x 663 663H2 i dg 546 30.01 19.24 163 
NBL x NB2) x 366 F 56-66H2 10,919 27.68 19.72 173 
Am #5 = Non-bolting 58-205 40,53. 4227.76 - + 40,97 164 
Commercial USeTs 10,354 27.88 18.57 155 
US 35/2 Sucrose Selection 58-201 10,140 27416 7 7118.67 165 
US 75 Sucrose Selection 57-201 9,666 25.58 18.89 156 
Commercial us 56/2 9,549 25.49 18.73 183 
(NBL x NB3) x 366 F 56-66H3 9,367 2h. yy 19.16 161 
General MEAN ; 11,052 STOO ee Leo 167 
S.E. of MEAN as % ' h 03% 1, 87% o, 






Diff. Req. for Sig 


VARIANCE TABLE 


MEAN SQUARES 


Source: of . Degrees of Gross Sugar2?/ Beets Sucrose Beets per 
Variation Freedom Pounds Tons Percent 100' row 
Blocks 3 hoe es 7-310 4596 7-333 
Varieties. 11 = 141.577 26925 17.000 
Error : 33 ae 19.084 ~1113 10,121 
Total 47 ae Sn i ae. fe 


Calculated F. Value -<- THORe  6,22%% NS 


**Significant at the 1 point (F = 2.84) 


2/ceiculated from the formula: 
SE lbs. Sugar = Mean lbs. sugar 


.1/(SE lbs. Beets) 2 + (SE % Sugar) 2 
Mean lbs. Beets Mean % Sugar 
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VARIETY TEST, HOLLAND, CALIFORNIA, 1959. 





hk replicated plots of each variety) By American Crystal Sugar Co. 
Test No. 2 ; 
Acre Yield Beets per 
Description Variety Gross Beets 100! 
Sugar Sucrose of row 
. Pounds Tons Percent Number 
German Variety (1956 Seed) Polybeet 12,518 Wh 11 v4.19 156 
(NBL x as x 66% 663H1 12,054 42.64 14.13 1h0 
(NBL x NB3) x 51-202 Hybrid #5 10,974 40.31 3.61 163 
NBL x NB2) x 366 F 56-66H2 10,617 37.02 14.34 1he 
4S47HO x NBL) x 663 663H2 105271 5 55.83 Lh. 33 1-7 
NBL x NB3) x 366 F 56~-66H3 10,166 35.82 14.19 155 
(NBL x NB2) x 51-202 Hybrid #4 10,104 36.65 13.78 127 
Am #5 ~ Non-Bolting 58-205 10,024 36.30 13.81 133 
Commercial US 75 9,864 38.55 12.79 reo: 
US 35/2 Sucrose Selection 58-201 9,830 34.96 14.06 143 
US 75 Sucrose Selection 57-201 9,49h 34.26 13.86 130 
Commercial us 56/2 9,203 34.49 13.34 hh 


General MEAN of all varieties in test 10,427 37-58 13.87 he 
8.E. of MEAN ae Ata 044 : 
e To e O ho « % 


8.E. of MEAN as 0 
















VARIANCE TABLE 


cE A DD hm lm 


; Degrees MEAN SQUARES 
Source of Variation of Pounds Beets Sucrose Beets per 
freedom Gross Sugar®/ Tons Percent 100' row 
Blocks eae 4 -- 48.200 2.7407 3.333 
Varieties. ee La, =~ 151.663 0.8626 49.927 
Error 33 -- 47.976 0.7244 23.879 
Total U7 


Calculated F, Value 35 .L6** NS NS 
** Significant at the 1% point (F = 2.84) ri 

a, 

~ Calculated from the formula: 


SE lbs. Sugar = Mean lbs. Sugar SE lbs. Beets) 2 + (SE % Sugar) 2 
Mean lbs. Beets (Mean % Sugar 
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VARIETY TEST, IMPERIAL VALLEY, CALIFORNIA, 1959 


Intermediate date of planting By Holly Sugar Corporation 

Acre Yield Curly Harvest 

Variety Description Sugar Beets Sucrose Top Count 

Pounds Tons Percent Percent Number — 

863H9 7569HL x 663 11,207 38.78 Lh h5 8.2 138 
863H7 (MS of NBL x NB4) x 663 10,627 37.87 . 14.03 16 140 
863H8 7569HO x 663 10,618 35.21 15.08 6.0 1h7 
664H2 (MS of NBS x NBL) x 663 10,523 37.16 1.4.16 4.6 142 
886H2 7569HL x 586 10,4421 ‘35.90 15.40 5.5 TAL 
863HL (MS of NBL°x NB3) x 663 10,194 34.70 14.69 5.2 Ly 
. 887H2 _ 7569H1 x 787 10,148 35 46 Lh. 31 4.8 139 
* B87HL 7569HO x 737 9,981 32.77 15.23 4.2 wha 
887H6 (MS of NBL x NB3) x 787. 9,855 43.36 Lh T7 5.2 135 
886H1. 7569HO x 586 9,598 31.41 15.28 BiO- 139 
887H4 7507HL x 787 9,498 32.66 14.54 5.2 137 
887H5 (MS of NB6 x NBS) x 787 9,327 33.54 13.99 2.4 138 
Lot 7340 us 56/2 9,089 30.66 14.82 5.2 Lay 
Lot 723 US 75 8,934 + 31.82 1h .04 2.9 141 
F57-86 Inc. 586 8,531 27.56 15.48 ay 139 





_ General MEAN of all 


varieties in test 9,706.) |. 33.49 14.51 Beets 
LACE One 



















S. E. of MEAN ’ per 
Significant Difference 2.01 100! 
SE. of MEAN in : . row 
% of MEAN 3253 25.01 ad) 


sy short cut formula. 


VARIANCE TABLE 





Degrees MEAN SQUARES 

‘Source of variation ian ties Tons Percent 
freedom Beets Sucrose 
Between varieties 29 => 62.04 3.31 
Between replications 8 05655 <1 11 4.95 
Remainder (Error) 232 9.14 | 0.70 
Nee ne eager preeeeceneereem reeenies 
Total 269 | 

Calculated F value . 6.79%" h 7" 


** Exceeds 1% point of significance (F = 1-79) 
Cooperator?: Nelson Correll 


Results extracted from test of 30 varieties. 
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VARIETY TEST, TRACY, CALIFORNIA, 1959. 


By Holly Sugar Corporation 











Lot or Acre Yield Harvest 
Variety No. Description Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
L 8285 US H2 (Pollinator mixed) 8, 344 28.81 14.48 18h.’ 
863H9 7569H1 x 663 7,937 26.40 15.03 aT 
L 8284 US H2 (Pollinator stripped) 7,879 27.14 14.55 173 
863H7 (MS of NBL x NB) x 663 7,805 27.79 14.04 181 
863H8 7569HO x 663 7,621 25.59 14.89 183 
887H6 (MS of NBL x NB3) x 787 7,432 25.37 14.65 181 
887H2 7569HL x 787 7,218 23.89 15.11 178 
887H4 7507H1 x 787 7,161 23.49 15.24 185 
L 8301 US H& 7,154 23.93 14.95 1179 
L 8291 Us H% 7,004 23.43 14.95 “179 
886H2 7569H1. x 586 6,836 22.36 15.29 igl 
L 513 US 22/3 6,779 24.02 14,11 177 
L 405 US 35/2 6,650 22.01 15.11 : 181 
886H1 7569HO x 586 6,489 20.64 15.72 189 
887H5 (MS of NB5 x NBG) x 787 6 , 383 22.30 14.31 167 
L 819 us 56/2 6,302 20.29 15.53 179 
L 817 US 75 6,135 22,28 LSiTT 4.6166 
886H5 (MS of NBS x NB6) x 586 6 ,O84 21.39 14,22 171 
F57-86 Bolt. res. US 35 5, 82h 18.70 15.57 180 
General MEAN of all 
varieties in test 7,168 24.28 14.79 ee 
$8. E. of MEAN E DIT 0.60 0.2 Beets 
Significant Difference 60 1.67 0.65 per 
S. E. of MEAN 100! 
in % of MEAN .02 2.48 T.50., row 
Yyy short cut formula. 
| VARIANCE TABLE 
Source of Degrees MEAN SQUAR E S 
Variation of Tons Percent 
Freedom Beets Sucrose — 
Replication 8 30.02 3.93 
Blocks (Elim.Var. ) 54 8.82 1.40 
Var. (Ignor.Bl.) 41 87.60 5.00 
Error ete os 274 2.86 hs 
Error (Rand. Bl. 328 3.84 059 
Var. (Elim. Bl. KL 95 421 
Total STT 









Calculated F value 27. 2be* 9.73** 
Exceeds 1h point. F = 1.69 te 


Cooperator: John Paulson 
Design: 6 x 7 Rectangular Lattice 


Plot size: 


Planted: 


4/3/59. 


2 rows 30" x 53' planted 
2 rows x 50' harvested 
Harvested: 10/28/59 


Above results extracted from test of 42 varieties. 
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VARIETY TEST, SOUTH SAN JOAQUIN, CALIFORNIA, 1959 


By Holly Sugar Corporation 


eet eS 


Lot or Acre Yield caeeett 


Variety No. Description Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
US H2 (MS of NBL x NB3) x 663 8053 30.60 13.22 179 
SP 55105-0 LSR,CTR sel. 7331 28,28 12.96 180 
US Hh (MS of NBl x NB2) x 366 7085 a5 14.05 176 
61108-0 SP 5450-0 LSR, CTR 7084 26.85 13.19 180 
US H3 (MS of NBL x NB3) x 586 6843 26.10 13.11 176 | 
886H2 7569HL x 586 6810 25.82 13.19 183 
L 405 us 35/2 6631 25.16 13.18 173 
L 87 US 75 a 6525 27.07 1.05 G44 162 
886H1L 7569HO x 586 6207 23.44 13.24 175 
L 819 us 56/2 5555 22.75 esd eer oe Ut 





General MEAN of 7 
all varieties in test 6859 26.77 12.79 171 











S. BE. of MEAN Beets 
Significant Difference : per 
S. E, of MEAN 100! 
in % of MEAN 4.13 3.78 1.64 row 


U/py short cut formula. 
VARIANCE TABLE 


Source of Degrees MEAN SQUARES 


Variation of Tons Percent 
Freedom Beets Sucrose 
Replications 8 100.41 44s 
Comp a 18 23.95 0.49 
Comp b 9 11.07 0.48 
Blocks (Elim. Var.) 27 19.66 ; 0.49 
Var. (Ignor. Bl.) 15 52.25 3.55 
Error (Intra Bl.) 93 7.95 0.38 
Error (Rand BL.) 120 10.58 0.40 
Var. (Elim. Bl. 15 45.61 625 
Total 14s 
Cale. F. value 5. Thee 8. 58%* 


Exceeds 1% point of significance UF = 2.22): 


Cooperator: E. V. Bowles 

Design: 4 x 4 Triple Lattice - 9 reps. 

Plot Size: 2 rows (30") x 53' Planted 
2 rows x 50" Harvested 

Planted: 2-9-59 

Harvested: 9-22-59 


The above results were extracted from a test of 16 varieties. 
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VARIETY TEST, eee SAN ne “WEST SIDE, Bass ROBILA) 1959 | 


By Holly Sugar Corporation 


SU chet acc REA Race eae ie ee ee a a ec Ee 


Lot or Acre Yield Harvest 
Variety No. Description Sugar Beets Sucrose  Bolti Count 
; Pounds Tons Percent Percent Number 
US H2 (MS of NBL x NB3) x 663 8,244 26.01 15.85 0.45 184, 
887HL 7569HO x 787 7,464 9 235.38: 15.96 0.42 : 193 
UBB. 4 (MS of NBL x NB2) x 366 6,846 21.31 16.06 3.04 179 
LAT). US 75 6,768 22.13 15.29 0.55 186 
US H3 MS of NBL x NB3) x 586 6,759 21.03 16.07 0.39 182 
887H5 MS of NB6 x NBS) x 787 6,656: 22.01 1182 5° 0 182 
886H5 MS of NBG x NBS) x 586 6,360 20.27 15.69 0.23 182: 





General MEAN of 


all varieties in test 6,91 22.28 15.52 18 
S. B. of MBAN : aay 0.55 0.21 ; Beets 


Significant difference tad Big 1.6 » 0459 per 
S. EB. of MEAN ‘ - 100! 
in % of MEAN “ 2.95 2.61 1.35 row 


L By short cut formula. 


VARIANCE TABLE 











} Source of Degrees | MEAN SQUARES 
Variation - of tons Percent 
Freedom . Beets Sucrose 
Varieties 9 35.62 1.96 
RepLications 9 . 45,88 6.14 
Columns 9 2.87 : 0,51 
Total 99 
Calculated F. Value Lo.5exe i OK 


“Cooperator: ; Frank Diener 
Design: 10x 10 Latin Square 


Plot Size: 2 rows (30") x 53! Planted 
2 rows x 50' Harvested 


Planted; November 1, 1958 
Harvested: August 18, 1959 


The above results were extracted from a test of 10 varieties. 
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VARIETY TEST, TULARE, CALIFORNIA, 1959 


By Holly Sugar Corporation 


Lot or Aere Yield Harvest 
Variety No. Description Sugar Beets Sucrose  Boltin Count 
Pounds Tons Percent Percent Number 
863H8  ° ~——-'7569HO x 663 8,619 30.89 13.95 0.20 °°) 17d 
863H9 7569H1. x 663 8,582. 42.05 13.39 0.11 an 
US H2 | (MS of NBL x NB3) x 663 (strip) 8,524 31.69 13.45 0,2) 202 
US H2 Ne of NBL x me} x 663 (mix) 8,466 32.07 13.28 0.54 194 
887H5 MS of NB6 x NB5) x 787 8,336 31.29 13.35 0 183 
88'7H4 7507HL x 787 8,238 29.78 13.83 0 185 
863H7 (MS of NBL x NBK) x 663 8,167 31.93 12.74 0.35 182 
887H2 7569H1L x 787 8,102 30.01 ° 13.50 0.16 185 
887H1 7569HO x 787 7,991 28.95 13.79 0 183 
_ US Hi Ne of NBl x et x 366 7,76 27.46 14.13 0.64 © 185 
887H6 MS of NBL x NB3) x 787 7,75. 29.08 13.38 0.66 * 183 
886H2 7569HL x 586 Taito. 27,01 13.81 0.69 183 
US H3 MS of NBL x eh x 586 T41LeAe7.01L - Lav72 0.26 164 
663H2 MS of NB5 x NBL) x 663 7,349 27.53 13.32 ‘0 171 
886H1 oe 7T569HO x 586 7,087 25.08 14.13 Oo 185 
886H5 (MS of NB6 x NBS) x 586 7,019 26.98 13.10 0 192 
L: 716 US 75 6,525 24.59 13.2h 0.17 192 
F57-86 Ine. 586 5,974 21.88 13.65 0.59 187 


General MEAN of all 


varieties in test 367 _ 27.60 13.33 LTT 
8. E. of MEAN ey es 0.19 Beets 
Sign ificant Difference (19:T) Si 5.205 0.53 


per 
' §. E. of MEAN in 100! 
of MEAN hk 4,20 1.44 row 


4 


VARIANCE TABLE 


Source — Degrees MEAN SQUARES. 
of of Tons Percent 
Variation Freedom Per Acre Sucrose 
. Replications 8 1099.0 11.30 
Blocks (Elim.Var. ) 45 120.49 0.73 
Varieties ey 29 ; 116.71 2.65 
Varieties (Elim. Bl, 29 78.85 2.05 
Error (Intra Bl. 187 9.69 0.29 
’ Error (Rand. Bl. 232 1.18 0.38 
Total 269 
Calculated F Value 8.135%* 7+ LOK 


**Exceeds 1% point (F = 1.79) 


Cooperator: Lester Travis 

Design: 5 x 6 Triple Rectangular Lattice 
Plot Size: 2 rows (30") x 53' Planted 
2 rows x 50' Harvested 
Planted; October 23, 1958 

Harvested: August 6, 1959 


The above results were extracted from a test of 40 varieties. 
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VARIETY TEST, RYER ie CALIFORNIA, 1959 


By Holly Sugar comporetion 





Lot or Acre Yield Harvest . 

Variety No. Deseription Sugar Beets Sucrose Count 
Pounds — Tons Percent Number 

‘US H2 ; He of NB1 x re x 663 . 6369 21.22 15.01 192 

us Hh MS of NBl x NB2) x 366 6076 20.39 14.90. 195 

L 513 US 22/3 ie 5888 21.11 13.95 188 

L 7341 663 5876 Foire L441 184 

886HL 7569HO x 586 5594 Us A 183 

ELT S US 75 5537 19.89 13.92 188: 

L 704 us 4o1 5492 | 21.19 12.96 190 


L 819 US 56/2 ‘ 5086 18.27 13.92 ' +162 
General MUAN of all 3 


varieties in test 3298 20.80 14.30 189 
8. E. of MEAN . QO. O.22 . Beets 


Significant Difference (19:1} 52 2.47. 0.62 per 
S. E. of MEAN 100! 
in % of MEAN 4.50 a em 1.54 row 


Ying short cut formula 


VARIANCE TABLE 


Source of Degrees MEAN SQUARES 

Variation of Tons Percent 
Freedom Beets Sucrose 

! Replications 8 470.86 . 2.28 
Comp a 18 17.27 ae 0.87 
‘Comp b 9 25.98 0.79 

Blocks (Elim. Var.) - 27 20.17 0.84 
Varieties (Ignor. Bl.) 15 24.15 3.26 
Error (Intra ae 93 5.73 0.38 

' Error (Rand. BL. 120 8.98 0.48 
| Varieties (Elim. Bl.) = 15 22.76 2.58 


“otal mes) 


Calculated F. value : oOTK* 6. 76** 
¥¥Exceeds 1% point (F = 2.22) Pees ; iat 
Cooperator: Jongeneel and Hechtman. 

Design: 4x 4 Triple lattice ~ 9 reps. 

Plot Size; 2 rows (30") x 53' planted. . 

2 rows x 50' Harvested, 
Planted: February 5, 1959. 
Harvested: September 24, 1959. 


The above results were extracted from a test of 16 varieties. 
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VARIETY TEST, STATEN ISLAND, CALIFORNIA, 1959 


By Holly Sugar Corporation 





Lot or Acre Yield Harvest 

Variety No. Description Sugar Beets Sucrose Count 
Pounds Tons Percent Number 

L 8301 US H4 10,240 39.87 12.8) 131 

L 8285 US H2 9,415 ° . 40.57 11.60 139 

L 513 US 22/% 9,037 38.69 11.68 126 

L 8291 US H3 8,312 35.13 11.83 137 

L 819 us 56/2 8,136 a4. 71 ete 129 

L 817 US 75 8,103 36.90 10.98 rap: 43 

L 704 Us 4OL 6,949 '35.02 9,92 oe = 

General MEAN of all 

varieties in test 8 ,803 38.1.9 Lek cod 134 

5. E. of MEAN 5o2/——0.97 0.35 Beets 









: per 
8. E. of ‘MEAN 100! 
in % of MEAN .99 2.54 .08 row 


eg short cut formula. 
VARIANCE TABLE 


Source of Degrees MEAN SQUARES 
Variation of Tons Percent 
Freedom Beets Sucrose 
Replication 8 29.35 1.80 
Variety ita 63.61 4.63 
Error ) 88 8.46 dad = 
Total: 107 15.70 Lee 

4 .O8%* 


ee 


Calculated F value T.52k* 


%* Exceeds 1% point F = 2.48. 


Cooperator: M & T Inc. 
Design: 3 x 4 Triple Rectangular Lattice (Rand. Block Anal.) — 
Plot size: 2 rows 20" x 53' planted. 
2 rows x 50' harvested 
Planted: March 12, 1959. 
Harvested: December 3, 1959. 


The above results were extracted from a test of 12 varieties. 
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VARIETY TEST, CEREER, CALIFORNIA, 1959 


By Holly Sugar Corporation 






Lot or Acre Yield LSRS/ Harves 
Varlety No. Description Sugar Beets ~ Sucrose Index Count 
Pounds Tons = Percent Number « 

US He (MS of NBL x NB4) x 663 7014 27.61 12.70 43 170 

L 704 Us LoL 69h 27.00 , 12.86 2.0 188 

L 513 US 22/3 6943 28.0h 12.38 5.0 179 

US Hy (MS of NBL x NB2) x 366 6348 25.07 12.66 4.9 175 

161 Ue 75 6129 25.43 12,05 41 186, 

L 819 us) 36/2 5775 23.05 12.53 542 177. 

General MEAN of 

all varieties in test 6662 55 12.89 177 
8. B. of MEAN BL QO. 0.23. Beets . 

Sig =i Mien Ben 

2 BE. of MBAN 100! - 


of MEAN’ | ; 3.1 2.6 137 row 


1 
Ya short cut formula 
Rated from 1 to 10, 1 » Least injury.. 


VARIANCE TABLE 


Source of Degrees of MEAN SQUARES 
Variation ~ Freedom Tons Percent 
pest , Beets Sucrose 
Replications 8 | 50.08 13.47 
f Varieties 19 178.83. 2.96 
Error 152 : 4,15 , 0.45 
. Total — Girt sek do 


Calculated F value 4S, Lee 6. 46eH 
*#Exceeds the 1% point of significance (F w-1L.0T) sa 
j Cooperatort : Dean Glatz 
Design: 4 x 5 Triple Rectangular Lattice, 9 reps, | (Rands Block Anal.) 
Plot Size: 2 rows (30") x 53' planted 
Fe) i, 2 rows x 50' harvested 
‘Planted; March 6, 1959 
Harvested: September 17 and 29, 1959 


Above results extracted from a test of 20 varieties, 


ery pd ; 
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VARIETY TEST, HAMILTON CITY, CALIFORNIA, 1959. 


By Holly Sugar Corporation 


Lot or Acre Yield Harvest 
Variety No. Description Sugar Beets Sucrose Count 
en ee 
L 8285 US H2 10,395 35.10 14,81 197 
L 8301 Us H4 10,105 33.98 14,87 197 
L 513 US 22/3 . 9 5239 33450 13.79 169 
L 817 US 75 9,035 52.69 pies 193 
L819 us 56/2 8,426 28.74 14.66 196 





General MEAN of 

all varieties in test 9,644, 23:59 14.35 193 
S. &. of MEAN 2 Q. 0.20 
Significant Difference (19:1) 656 1.90 0.5 Beets 


S. E. of MEAN per 
in % of MRAN 2.4 2.01 1.36  100' row 





Cooperator: George Stutz 

Design: 3 x 4 Rectangular Lattice (Rand. Block Anal.) 
Plot size; 2 rows 30" x 53' planted, 
2 rows x 50' harvested 

Planted: March 5, 1959. 

Harvested: October 20, 1959. 


Above results extracted from test of 12 varieties. 


VARIETY TEST, GRIMES-COLUSA, CALIFORNIA, 1959. 


By Holly Sugar Corporation 


Lot or Acre Yield Harvest 
Variety No. Description Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
I, 8301 US H4 10,209 34.42 14.83 187 
L 817 US 75 9,369 35 1h 13.33 189 
L 819 us 56/2 9,007 31.83 14.15 195 


« 





General MEAN of all 


varieties in test 10, 387 36.86 14.09 190 
S. EB. of MEAN 21 0.5 0.2L Beets 
1 ' 











Significant Difference per 
S. E, of MEAN 100! 
in % of MEAN 2.08 1.4 ede row 


Cooperator: Charles Yerxa 

Design: 10 x 10 Latin square 

Plot size: 2 rows 40" x 54' planted 
2 rows x 50! harvested 

Planted: March 11, 1959 

Harvested: November 24, 1959. 


Above results extracted. from test of 10 varieties. 
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Results with US Varieties Included in Spreckels Sugar Company Tests in the 
Central Valley of California and in Nevada, (Data furnished by Spreckels Sugar'Co.). ., 


Acre Yield Harvest 
Variety Description Sugar Beets __ Sucrose Count 
_ Pounds Tons Percent Number 
663H1 © (MS of NBL x NB3) x 663 9 320 43.92 13.76 188 
US 75 Check variety 7,900 28.32 13.91 aks 
General MEAN SS Ee a A -y 


L.S.D. 720 2.59 0.51 FersLoo 






: 0.68 of row 
Location: Famoso, California Planted : January 30, 1959 
Grower: Kern County Land Co. Harvested: August 21, 1959 


Varieties tested; 8 Plot size: 1 row (30") x 60! 
Replications: 8 


Acre Yield Harvest 


Variety Description Sugar Beets Sucrose __. Count 
Pounds Tons - Percent Number 
6631 (MS of NBL x NB3) x 663 9,740 3518 13.80 138 
US 75. ' Check variety 7, THO. . 29.19 13.26 157 






0.73 Per 100! 





0.97 of row 
Location: Los Banos, California Planted: February 5, 1959 
Grower: Newhall Land and Farming Co. Harvested: November 12, 1959 


Varieties tested: 16 Plot size: 1 row (30") x 60! 
‘Replications: 6 ; . 





es ; Acre Yield Harvest 
Variety Description Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
863HL (MS of NBL x NB3) x 663 8,700 31.74 13.72 130 
US 75 ~~ Check ’variety 7,560 28,06 13.45 132 
General MEAN fs 8,500 50.89 "13.10 137 
' Location: Fallon, Nevada | Planted: March 30, 1959 
Grower: Kent Bros. Harvested: October 23, 1959 
Varieties tested: 8 Plot size: 1 row (30") x 60! 


Replications: 8 
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VARIETY TEST, SALINAS, CALIFORNIA, 1959. 
By Union Sugar Division ) 
Grower and location: William H. Ferrasci, Salinas, California. 
Soil type: Chualar sandy loam. 
Previous crops: Radish seed, 19553 beans, 1956, 1957, and 1958. 


Fertilizer used: 500 lbs. per acre 16:20:0 in early March. 
400 lbs. ammonium nitrate in May. 


Planting date: February 6, 1959. ; 

Thinning date: March 26, 1959. 

Harvest date: October 14-15, 1959. 

Irrigations: Five; plus six inches of rain in September. 


Diseases and insects: Moderate virus yellows infection occurred late in 
the season. Some rooteaphid infestation was noted in the plot with 
six replications. 


- Experimental design: Randomized block with eight replications and randomized 
block with six replications. Varieties planted on double-row beds with 
lQ-inch centers. Plots 60 feet long. 


Sugar Analysis: From two ten-beet samples per plot by Union Sugar, Betteravia, 
California. 


Remarks: Several plots in the test had poor st qs as a result of improper 
width adjustment of the planter shoes, one a crusting problem resulting 
from 4@ beating rain prior to emergence. e missing feet of row were 
determined for each plot prior to harvest and the required adjustments 
made in the plot weight data. 


‘ The average yield of the field in which the test plots were Located 
was 28.81 tons of beets per acre with a sucrose content of 14.45 percent. 


Seed was furnished, test designed, and results analyzed by U. S. 
Agricultural Research Station, Salinas, California. 
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VARIETY TEST, SALINAS, CALIFORNIA, 1959 








(8 replications of each variety) : By Union Sugar Division | 
Acre Yield . 
Variety No. Description . Sugar Beets Sucrose 
Pounds Tons Percent . 
863H7T ‘MS of NBL x NBY) x 663 13,680 43.4 15.8 
787HL MS of NBL x NB4) x 787 13,130 41.0 16.0 
663H2 MS of NB5 x NBL) x 663 12,953 41.0 15.8 
Bok} Swedish Polyploida H42eL4 12,741 38.1 16.6 
863H5 7503HL x 664 12,107 40.7 ' 15.6 
F57-86H1 (MS of NB1 x NB4) x 586 12,656 39.1 ibve 
863H9 7569HL x 663 12,539 39.8 15.8, 
863H8 7569HO x 663 12,432 38.8 16.0 
368 | U8 75 11,762. 37.4 15.7 
887H1 7569HO x 787 11,657 36.8 15.8 
886H1 7569HO x 586 11,187 35.0 16.0 
ol Ef 15.3 


459 us 56/2 10,327 





General MEAN of 


all varieties 12,31 8.8 15. 

S.E. of MEAN fs 1.00 Oe 
+O QO 
8 


F-]\O 
ot} 





Significant Difference 1,190 
8.E. of MEAN 


in % of MEAN | 3.4 a; : 


leu: 
Odds 19:1 = 1.991 x V/2 x Standard Error of MEAN. 


oA 








VARIANCE TABLE 








; Degrees MEAN SQUARES - 
Variation due to of Gross Tons Percent 
freedom Sugar Beets Sucrose 
“Between varieties dt. Ge s'6 829,266 59.97 0.90 
Between replications 7 3,195 ,487 32.66 pig ts 
Remainder (Error) Tr 1,429,427 9.35 0.2h 
Total 95 
Calculated F value _ 4, 78% 6.h1** 3. 78** 


**Exceeds the 1% point of significance (F = 2.49) 
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VARIETY TEST, SALINAS, CALIFORNIA, 1959. 


(6 replications of each variety) : By Union Sugar Division 
Ce renee alin escent aacen ala lgeeanieg ene 
Acre Yield 
Variety No. Description Sugar Beets Sucrose 
Pounds Tons Percent 
863H3 7507THL x 663 11,900 36.8 16.2 
7615H2 585HO x 7615 11,414 36.7 15.5 
8539H2 T569HO x 8539 11,155 Deere Epey 
886H2 7569HL x 586 10,830 53.5 16.1 
886H6 7503HL x 586 10,306 43.5 15.3 
887H5 ‘(MS of NB6 x NBS) x 787 10,287 43.1 15.6 
7508H1L (MS of NBL x NB4) x 7508 10,236 32.6 15.7 
886H4 75O7HL x 586 10,080 40.8 16.3 
T615H3 (MS of NBL x NBL) x 7615 9,989 31.3 16.0 
1-300 Klein E 9,621 31.2 — 15.4 
368 US .75 9,581 Sc Ouws 15.5 
F58-87 | Bolt. res. sel. US 75 9,530 30.9 15.4 
ND 
General MEAN of 
all varieties 10,4121 33.1 15.7 
S.E.of MEAN 2 pip) 0.2 
Significant Difference (19:1) hy oe ~35 0.6 
S.E. of MEAN - 
in % of MEAN = 41 3.6 1.5 


Odds 19:1 = 2.004 x /2 x Standard Error of MEAN. 


VARIANCE TABLE 


cr 


Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent 

freedom Sugar Beets Sucrose 
Between varieties yy % 483,179 29.84 0.68 
Between replications 5 16 ,666 ,900 160.34 2.52 
Remainder (Error) 55 1,117,274 8.38 0.31 
eer ES LC SC CC 

Total 71 

Calculated F value — 3.12%" 3.56% 2.19% 


aA r 


* Exceeds the 5% point of significance (F = eh 
#*Exceeds the 1% point of significance (F = 2.59 
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VARIETY TEST, KING CITY, CALIFORNIA, 1959. 
By Union Sugar Division 
Grower and location: A. S. Duarte, King City, California. 
Soil type: Salinas clay. 


Previous crops: 1955, beets; 1956, green lima beans; 1957, carrots; 1958, 
tomatoes. 


Fertilizer used: 400 lbs. per acre 8:24:0 preplant, 
200 lbs. per acre ammonium sulfate sidedress as a single 
application. 

Planting date: January 29, 1959. 

Thinning date: March 23, 1959. 

Harvest date: September 30, 1959. 

Irrigations: Five. 


Diseases and insects: Virus yellows infection was of minor importance. 
Insects were not a problem in the tests. Nematode infestation damaged 
beets in the fourth, fifth, and sixth replications of the larger test. 


Experimental design: Randomized block with eight replications and randomized 
block with four replications. Varieties planted on double-row beds with 
AO-inch centers. Plots 60 feet long: 


Sugar analysis: From two ten-beet samples per plot by Union Sugar, Betteravia, 
California. 


Remarks; The composite yield of the acreage under the Duarte-Union Sugar 
contract averaged 49.67 tons per acre of beets with a sucrose content 
of 16.68 percent. 


Seed was furnished, test designed, and results analyzed by the 
aU S. Agricultural Research Station, Salinas, California. 
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VARIETY TEST, KING CITY, CALIFORNIA, 1959. 


(8 replications of each variety) By Union Sugar Division 
| Acre Yield Harvest 
Variety No. Description Sugar Beets Sucrose Count 
, Pounds Tons Percent Number _ 
863H7 (MS of NB1 x NB4) x 663 12,733 49.1 16.5 156 
863H1L US H2 12,679 4O.5 15.9 173 
863H9 © 7569H1L x 663 fe, ol0 37.9 | 16.3 ta 
664H2 ie of NB5 x NBL) x 663 12,362 ayo 16.3 169 
787HL MS of NBL x NB) x 787 12,291 3767 16.4 at 
863H8 7569HO x 663 12,188 36.8 16.7 175 
892 Swedish Polyploid H4202 11,541 45.2 16.4 Ly) 
F57~86H1 (MS of NBL x NBY) x 586 11,459 35.6 16.3 161 
F58-86H7 US H3 11,372 ahy 1G. 7 165 
459 us 56/2 | 10,815 33.4 16.3 159 
886H1 7569HO x 586 10,587 aid L7aL 173 
368 US 75 10 , 22h 52.4 15.9 162 





. General MEAN of 

all varieties tet 36.0 16.4 Beets 
S. E. of MEAN 2 1.40 Og per 
Significant difference (19:1) 1,216 095 N.S 100! 


S. E. of MEAN as row 
-in % of MEAN sali ‘ 2.0 





Odds 19:1 = 1.991 x \/2 x Stmdard Error of MEAN. 


VARIANCE TABLE 








Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent 
Freedom Sugar Beets Sucrose 
Between varieties 11 5,734,337 64.55 0.83 
Between replications if 29,560,251 398.64 10.53 
Remainder (Error) TT 1,492,989 15.72 0.87 
Total 95 
Calculated F. value 5. Ole 4.10#* NS. 


**Exceeds the 1% point of significance (F = 2.48) 
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VARIETY TEST, KING CITY, CALIFORNIA, 1959. 





(4 replications of each variety) By Union Sugar Division 
f Acre Yield Harvest 
Variety No. Description Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
863H5 7503H1 x 663 14 9-7 See) 216.5 128 
887H5 (MS of NB6 x NBS) x 787 14,458 43.4 16.7 145 
863H3 7507THL x 663 14,056 hO.2 17.5 155 
887H1 7569HO x 787 13,779 599 17.4 151 
368 US 75 12,657 39.1 16.4% 157 
7T615H3 (MS of NBL x NB4) x 7615 11,071 31.7 LS 120 
General MEAN of 
all varieties 13 49h 399 17.0 Beets 
S. E. of MEAN buR Le 35 0.2 per 
Significant Difference ° 0.7 1LOo' 
8. E. of MEAN row 
in % of MEAN 203 3.4 Le3 


Odds 19:1 = 2.131 x V2 x Standard Error of MEAN. 


VARIANCE TABLE 








Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent 
Freedom Sugar Beets Sucrose 
Between varieties | 5 8,007,670 86.67 1.08 
Between replications 3 1,900,879 72.43 WeUS 
Remainder (Error) 15. 385 727 PED ing 0426 
Total 23 
Calculated F value 20. 76** * LL. GLE* 4 ,15* 


* Exceeds the 5% point of significance : = f ze} 
¥*Exceeds the 1% point of significance (F = 4.56 
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. VARIETY TEST, SAN ARDO, CALIFORNIA, 1959 
By Union Sugar Division 
Grower and location: Frank Taylor, San Ardo, California. 
Soil type: Docos clay loam. 
Previous crops: 1955, beans; 1956, onions; 1957, beets; 1958, tomatoes, 
Fertilizer used: 300 lbs. per acre 16:20:0 preplant. 
500 lbs. per acre ammonium sulfate sidedress as a single 

application. ‘ 
Planting date: January 27, 1959. 
Thinning date: March 26, 1959. 
Harvest date: October 7, 1959. 
Irrigations: 5ix 


Diseases and insects: Virus yellows infection was very light in the test plots. 
Insects were not a problem. 2 


Experimental design: Randomized block with eight replications and randomized 
block with four replications. Varieties planted on double-row beds with 
hO-inch centers. Plots 60 feet long. 


Sugar analysis: From two ten=-beet samples per plot by Union Sugar, Betteravia, 
California. 


Remarks: Seed was furnished, test designed, and results analyzed by U. S. 
Agricultural Research Station, Salinas, California. 
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VARIETY TEST, SAN ARDO, CALIFORNIA, 1959. 


(8 replications of each variety) By Union Sugar Division 
Variety No. . Deseription ‘ AsEa X48 Harvest 
Sugar Beets Beets Sucrose Count 
Pounds Dons Percent Number 
8943 Swedish Polyploid H 4213 12,852 35.8 . 18.0 146 
863HL US H2 12,120 32.5 18.7 164 
863H7 (MS of NBL x NBY) x 663 11,852 32.9 18.0 136 
863H9 7569HL x 663 11,507 30.8 18.7 167 
663H2 (MS of NBS x NBL) x 663 11,425 31.1 18.4 hg 
863H8 7569HO x 66% 11,372 30.4 18.8 156 
787HL ae of NBL x eit x 787 11,2h9 31.0 18.2 146 
F57-86H1 MS of NBL x NBL) x 586 10,790 29.1 18.6 154 
F58-86H7 ~~. US HZ , 10,721 28.8 18.7 158 
886H1 7569HO x 586 10,157 26.3 19.4 153 
368 US 75 9,137 26.9 18.1 135 
4sg - < US 56/2 9,335 25.6 18.3 145 


General MEAN of 


all. varieties "11,093 Oed 18.5 Beets — 
SE of MEAN 36 ; 0.91 0.19 per 


LOO' 





Odds 19:1 = 1.993 x \/2 x Standard Error of MEAN. 


VARIANCE TABLE 
Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent — 
freedom Sugar Beets Sucrose 
UOT ECTS Sucrose _ 
Between varieties uu 8,102,430 69.49 1.27 
Between replications 7 5,837,003 130k 1.94 
Remainder (Error) TT 859,563 6.63 0.28 
LN 
Total 95 


Calculated F Value GAH LOOK —-h SoKK 
**Exceeds the 14 point of significance (F = 2.48) | 
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VARIETY TEST, SAN ARDO, CALIFORNIA, 1959 


(4 replications of each variety) _ By Union Sugar Division 





a ae ep nepaeremmectenngsgeescenanctraneintneneneeersnnantertat 
Acre Yield Harvest 
Variety No. Description __ Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
863H5 7503HL x 663 12,683 36.5 17.4 167 
863H3 7507HL x 663 12,622 34.9 18.1 158 
887HL 7569HO x 787 12,376 Bhe7  id1zT9 158 
887H5 (MS of NB6 x NBS) x 787 11,587 33.8 ats, 173 
368 US 75 11,2ho 32.3 L7 <4 159 
761583 (MS of NBL x NBL) x 7615 10,246 28.3 18.2 150 
Sees cake atin ot emi ee 
General. MEAN of 
all varieties 11,792 33.4 List Beets 
S. E. of MEAN 2 92 0.2 per 
5 N.S 100! 
S. E. of MEAN row 
in % of MEAN 2.8 2.8 io 
Odds 19:1 = 2.131 x V2 x Standard Error of MEAN. 
VARIANCE TABLE 
Fn a ita ceendee eed eet oberon 
; Degrees MEAN SQUARES 
Variation due to OfGn Gross Tons Percent 
Freedom Sugar Beets Sucrose 
Between varieties 5 3,648,120 32.52 0.69 
Between replications 43 / 397,097 11.10 0.94 
Remainder (Error) 15 419,769 3438 0.30 
a eepetcerrinnrepenreneneeestnmette 
Total 23 


Calculated F value 8.69%* 9.62** N. Se 


%#Exceeds the 1% point of significance (F . 4.56) 
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VARIETY TEST, BETTERAVIA, CALIFORNIA, 1959. ; 
By Union Sugar Division 
Grower and location: Pezzoni and Silva, Pezzoni Ranch, Guadalupe, California. 
Soil type: Yolo sandy loam. 
Previous crops: 1955 and 1956, beans; 1957 and 1958, lettuce-cauliflower. 
Fertilizer used: Preplant ~- none. 
500 lbs. per acre ammonium sulfate prior to thinning. 
600 lbs. per acre ammonium sulfate in May. 
Planting date: January 21, 1959. 
Thinning date: March 10, 1959. 
Harvest date: September 2, 1959. 
Irrigations: Five. 
Diseases and insects: Virus yellows infection appeared to be very light on 
inspection of the test plot in early May and again on July 22, 1959. 
By the latter date, however, yellows symptoms were partially obscured 
by a severe rust infection. The varieties were rated for rust damage 
and the ratings are reported in the summary table. Essentially, no 
evidence of rust infection was present at harvest. Nematode infestation 
was fairly uniform throughout the test plot but caused only light damage 
to the beets. 


Experimental design: Randomized block with eight replications. Varieties 
planted on double-row beds with 40-inch centers. Plots 60 feet long. 


Sugar analysis: From two ten-beet samples per plot by Union Sugar, Betteravia, 
California. . 


Remarks: The field in which the test plot was located yielded,on the average, 
thirty-two tons per acre of beets with a sucrose content of 14.96 percent. 


Seed was furnished, test designed and results analyzed by U. S. Agricultural 
Research Station, Salinas, California. 
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VARIETY TEST, BSITERAVIA,CALIFORNIA, 1959. 














(8 replications of each variety) By Union Sugar Division 
Acre Yield aaryese 
Variety No. Description Sugar Beets Sucrose Infectiom Count 
; Pounds Tons Percent Rating Number 
863H7 (MS of NBL x NB4) x 663 11,196 37-7 14.9 2.93/ 138 
863H5 7503HL x 663 10,637 37-4 14.3 2.3 137 
663H2 (MS of NBS x NBL) x 663 ~=10,577 35.7 14.8 3.9 142 
863H3 7T507HL x 663 10 ,288 36.0 14.3 3.1 148 
863H9 7569HL x 663 9,959 43.0 1561 4.6 143, 
887H1. 7569HO x 787 9,913 33.5 14.8 5a 147 
787HL (MS of NBL x NBL) x 787 9,816 42.9 14.9 4.Q 138 
8638 7569HO x 663 9 ,803 33.9 14.5 3.9 14h 
368 US 75 9,170 31.4 14.6 45 =. «133 
7615H3 (MS of NBL x NB4) x 7615 9,149 30.6 15.0 7.3 141 
inbred 
459 US 56/2 8,857 29.5 15.0 2.5 135 
886HL 7569HO x 586 8,741 28.9 Lael bes 145 
General MEAN of 
all varieties 9,842 33.4 14.8 4.2 Beets 
S. E. of MEAN 20) Q. 0.17 OF per 
Significant Difference (19:1) 06 1.01 O47 0.95 100! 
S. BE. of MEAN in row 
% of MEAN : 2.1 1.9 Lak 8.1 
Odds 19:1 = 1.991 x 2x Standard Error of MEAN 
VARIANCE TABLE 
“Degrees MEAN SQUARES 
Variation due to of Gross . Tons Percent Rust 
freedom sugar Beets Sucrose Infection 

Between varieties 11 4 612,445 68.30 Orit 16.18 

Between replications 7 363,568 4.58 1.07 Les 

Remainder (Error) (T 346 543 3.40 ‘0.22 0.92 

ee errands rare per ane eaememeeen rte eeneseneaaaseanc 

Total 95 
Calculated F value 13.31% 20.70OX* 3. 20%# 17.59** 


Exceeds the 1% point of significance (F = 2.49) 
Yrust evaluations based on scale of 1 to 10.(1 = Lowest and 10 = highest incidence. ) 


VARIETY TEST, OXNARD, CALIFORNIA, 1959. 
By Union Sugar Division. 
Grower and location: J. P. Bauer, Oxnard, California. 
Soil type: Sandy loam. 
Previous crops: 1956, sugar beets; 1957 and 1958, lima beans. 
Fertilizer used: 150 lbs. nitrogen preveats Sidedress, none. 
Planting date: January 25, 1959. 
Thinning date: April 4, 1959. 
Harvest date: September 4, 1959. 


Irrigations: Planting irrigated up in pats February. Planting received three 
additional irrigations. : 


Diseases and insects: Some virus yellows infection evident in early May 
and by late July the infection appeared to be 100 percent. Rootknot 
nematode damage occurred in scattered small areas of the plot. 
Damage was very severe in a section of the field adjoining the area 

_in which the test plot was located. Insects were not a factor 
in this test. 


Fumigation for nematode: None. 


Experimental design: Randomized block with eight replications. Varieties 
planted on double-row beds with 40-inch centers. Plots 60 feet long. 


Sugar analysis: From two ten-beet samples per plot by Union oe Betteravia, 
California. 


Remarks: Seed was furnished, test designed,and results analyzed by U. S. 
Agricultural Research Station, Salinas, California. 
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VARIETY TEST, OXNARD, CALIFORNIA, 1959 















(8 replications of each variety) | By Union Sugar pivision 
. Acre Yield | 
Variety Now Description Sugar Beets Sucrose Harvest 
é & : Count 
Pounds Tons Percent Number 
863H5 7503HL x 663 13,419 35.2 19.1 127 
863H8 7569HO x 663 135,141 34.5 19.2 131 
663H2 (MS of NBS x NBL) x 663 13,064 33.8 19.3 119 
863H7 (vs of NBL x ma) x 663 12,952» 3.9 18.6 125 
787HL MS of NB1 x NBL) x 787 12,758 34.0 18.8 132 
863H9 7569HL x 663 12,649 "53.3 19,00) 137 
887H1 ‘7569HO x 787 12,482 32.8 19.0 136 
F57-86HL i of NBL x NB4) x 586 12,236 52.3 18.9% 133 
F56-66H2 MS of NBL x NB2) x 366 11,793: 30.3 19.5 101 
886H1 7569HO x 586 11,582 29.9 19.4 123 
459 us 56/2 11,356 31.0 18.3 124 
368 US 75 11,060 29.6 RO * | 125 
General MEAN j 
of all. varieties 12,374 52,6 5% 19.0 Beets 
SE of MEAN O QO. 0.2  ~-_per 
mnificant Difference (19:1) . 925 . 262 0.65 100! 
SE of MEAN | row 
in % of MEAN 2. 2.4 Lee 
Odds 19:1 = 1.9%x \/2 x Standard Error of MEAN. 
VARIANCE TABLE 
Degrees MEAN SQUARES 
Variation due to ; of Gross Tons Percent 
freedom Sugar Beets Sucrose 
Between varieties 11 h 706,778 31.08 0.97 
Between replications | 7 4,495 ,756 50.28 2.66 
Remainder (Error) it 870 ,203 4,86 0.43 
Total 95 
Calculated F value 5. kee 6 boxe 2.2h% 


* Exceeds the 5% level of significance fF = 1.92 
#*Exceeds the 1% level of significance (F = 2.49 
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PURITY ANALYSIS, OXNARD, BETTERAVIA, SAN ARDO VARIETY TESTS, 1959 


By Union Sugar Division. 


ath, oReMIE Re Ete Eee ee ee ee! Tein. Ue Oe urit 
Variety San Ardo Sah Ardo 
No. Description Oxnard Betteravia Test 1... Test 2 
Percent Percent Percent Percent 
863H5 7503HL x 663 91.5 90.4 93.3 
863H8 7569HO x 663 91.3 90.7 93.3 
663H2 (MS of NB5 x NBL) x 663 gl. 91.1 93.2 
863H7 Me of NBL x a x 663 91.1 4190, 4h 95.0 | 
787HL MS of NBL x NB4) x 787 91.2 90.4 93.4 
863H9 7569HL x 66% 91.4 90.9 g4.1 
| 887HL - 7569HO x 787 91.7 90.5 Mak bigs.b 
F57-86H1. ie of NBL x nish x 586 91.1 93.4 
F56-66H2 ; MS of NBL x NB2) x 366 91.4 
886H1L 7569HO x 586 Ot anes 90.4 seeneer 
459 us 56/2 90.9 91.2 93.8 
368 US 75 91.1 89.7 93.5 93-3 
863H3 7507HL x 663 . 90.4 Ob. 
7615H3 (MS of NBL x NBL) x 7615 90.6 . 92.5 
863H1 US H2 93.6 
¥F58-86H7 US H3 93.6 
89h4 Swedish Polyploid H 4213 - 92.1 
887H5 (MS of NBG x NBS) x 787 92.4 
7 General MEAN of 
all varieties in test 91.4 90.5 93.4 92.9 
8. &. of MEAN 0.29 0.46 0.31 0.31 
Significant Difference (19:1) NS NS 0.86 NS 





S. E. of MEAN ‘ 
in % of MEAN 0.31 0.39 O. QO. 


Odds ait = 1.991 x 1/2 x Standard Error of MEAN 
Odds (19:1) = 2.131 x Ye x Standard Error of MEAN for San Ardo Test 2. 


VARIANCE TABLE 





MEAN SQUARES 








Variation due to Degrees en an juice Di Ure lee. y 
of Oxnard Betteravia San Ardo 1. San Ardo 2 

Freedom Percent Percent Percent Percent 

Between varieties ak 0.75 Lok 1.95 0.754/ 

Between replications 7 1.03 3.72 1.82 2.31 

Remainder (Error) oh 0.65 1.01 0.75 0.75 

Total a 
Calculated F Value , NS NS 2.60%* NS 





** Exceeds 1% point of significance (F = 1.92) 


Degrees of freedom for San Ardo Test 2 are: Varieties 5 
Replications 4 
Error 15 
Total 23 
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MALE STERILITY IN THE SUGAR BEET INDUCED 
BY SODIUM 2, 3~DICHLOROISOBUTYRATE 


I. O. Skoyen 


Field and greenhouse tests were continued in 1959 on pollen sterility of 
sugar beet induced by the gametocide sodium 2, 43-dichlorolsobutyrate, referred 
to as FW 450. 


Materials and Procedures 


Field tests were made with plants of the self-fertile inbred, 85459, trans- 
planted at Salinas from an Oregon planting on March 12, 1959. ‘Two and three 
spray applications to near runoff were made at about 10-day intervals with 0.2, 
O.3-and O.4-percent aqueous solutions of FW 450. Treatment was made initially 
when plants were in the early bud stage and was begun April 21, 1959. 


The effectiveness of FW 450 as a gametocide was determined by making bagged 
crosses between treated green hypocotyl plants and red hypocotyl, non-treated 
plants. Floral branches of treated plants were also left exposed to permit 
open pollination. Several bags were placed on floral branches of treated plants 
to. evaluate selfing and pollen production. Pollen production was further eval- 
eset by making crosses between plants of a male sterile and treated plants of 

939+ 


Greenhouse tests of FW 450 were made with plants of the self-fertile inbreds 
NB4., NB5, and NB6 which had been induced in the coldroom. Applications: of FW 450 
at concentrations of 0.2, 0.3 and 0.4 percent were begun on September 17, 1959, 
and were made to runoff. All plants received three applications at one-to two- 
week intervals. 

Results 

Results of field tests, summarized in table 1, show that seed yield was 
reduced -between 40 and 50 percent on treated plants of the 8539 inbred and was 
higher for the 0.3 and 0.4 than for the 0.2 percent concentration of FW 450. 
Percentage germination was reduced from about 10 to nearly 20 percent with the 
0.4 percent treatment showing the highest germination and the O.4 percent treat- 
ment the lowest. Although seed yield was reduced, the reduction was probably 
greater than would have been obtained on treated plants left fully exposed to 
open pollination,because the portions of plants bagged to insure selfing . 
generally yielded only small amounts of seed. Bagged portions of check plants 
set seed as well under the bag as on exposed portions. 


Table 1 also includes results of pollen production tests of treated 8539 
plants. ‘Seed set was obtained with 56.7, 55.6,and 52.0 percent of the crosses 
between’ a male sterile and plants of 8539 given treatments of 0.2, 0.3 and 0.4 
percent, respectively. Data presented in table 2 show that seed set was obtained 
on a majority of the crosses during the 36-to 60-day interval for the 0.2 percent 
treatment, during the 40-to 60-day interval for the 0.3 percent treatment, and 
during the 45-to 60-day interval for the 0.4 percent treatment. The percent of 
crosses which set seed was 72.7 for 0.2 percent, 85.7 for 0.3 percent and 82.0 
for the 0.4 percent treatment. For the 0 to 35, 0 to 40 and O to 45 day intervals, 
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the percent of crosses which set seed was 52.9 for 0.2, 40.0 for 0.% and 

_ 23.0 for the 0.4 percent treatment. This indicates that reversion to pollen | 

production was rapid in the 40-to 60-day interval for all levels of treatment 

and was probably near normal by the 56-to 60-day interval. Results presented . 
in table 3 show that hybridization in crosses between treated plants and red 

‘hypocotyl,.. non-treated plants was in general fairly high during the period of 

15 to 40 days following final treatment with FW 450. However, only slight 
hybridization occurred in crosses made during the 56*to 60-day interval and 

is a further indication that treated plants had anid reverted to production 
of viable pollen by that time. 


Additional results presented in Table 1 show that viable seed was produced 
in 64.7, 60.0 and 76.9 percent of the crosses between the male sterile and plants 
of 8539 treated with 0.2, 0.3 and 0.4 percent FW 450. Germination was 43.6, 38.6, 
and 29. 7 percent for the respective FW 450 treatments as compared to 90.0 Bercent 
for crosses with untreated plants. 


It perhaps bears mentioning that, at Salinas, climatic conditions during 
the summer tend to extend flowering and seed production almost indefinitely. 
Plants which begin flowering in May usually are still flowering and setting. 
seed at harvest in late July or early August. Consequently, it is a distinct 
possibility that under climatic conditions which produce a determinate type 
flowering in beets, the percentage of hybrids produced in crosses between treated 
plants and red=hypocotyl plants would be higher than the results indicate. A 
portion of the seed was ripe on each plant at harvest, but seed in immature stages 
of Oe eas was also present. 


In the greenhouse tests with FW 450, treated plants became sterile more rapidly 
than was observed under field conditions. This held for all three inbreds, NB, 
NB5, and NB6, over the 0.2, 0.3 and 0.4 percent concentrations of FW 450. Phy- 
totoxicity was also more pronounced in the greenhouse tests. 


The 0.2 percent treatment when applied initially to plants in an early bud 
stage of flowering produced sterile anthers in open and opening flowers within 
15 days after the first application of FW 450. Plants were still pollen sterile 
50 days after initial treatment. Plants of NBS and NBO showed signs of return 
to normal flowering at 430-35 days, particularly with respect to the reduced 
thickening of sepals and bracts and opening of the sepals to expose the stigma, 
but flowers.were smaller. Thickening of sepals developed at about 20 days, -and,. 
together with failure of sepals to open normally produced a flower which, on 
casual inspection, appeared closed. Anthers also showed a return to no 
color, ranging from light brown and light yellow to white, but were much reduced ' 
-in size and appeared empty at 50 days. 


Treating plants of NB4, NBS, and NB6 with a 0.3 percent concentration of 
FW 450 at an early bud stage resulted in pollen sterility of the first open 
flowers. Flowers began to open 20 to 25 days after initial applications of 
. Fw 450. Anthers of the first open flowers ranged from light yellow to black. 
Anthers which appeared normal in size and color in early flowers failed to 
dehisce and frequently turned a yellow-brown just before or shortly after the 
flowers opened. ‘Anthers were still sterile 50 days after initial treatment. 
A tendency toward the return to normal anthers was apparent at 40 days in the 


NB5 and NB6 inbreds. Flowers opening about 40 days after initial treatment 
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showed more normal sepals and opening of the flowers. Reversion to normal 
flowering was not particularly apparent after 45 days for the NBY inbred. 
Flower size was reduced for both NB5 and NB6. Phytotoxic effects from FW 450 
were slightly more severe for the 0.3 percent than for the 0.2 percent treat- 
ment. Applications of a 0.4 percent concentration of FW 450 to plants of NBL, 
NB5 and NB6 in early bud produced effective sterility within 20 days of initial 
treatment. Anthers of early flowers ranged from light yellow to brown or black. 
Nearly normal appearing anthers failed to dehisce. Slightly more severe damage 
to flower parts, other than the anthers, was observed for this treatment. 
Reversion toward normal flower structure was observed by the 45th day for 

NB5, by 50 days for NB6, and not at all for NB. Evidence of the chlorosis 
phase of phytotoxicity was present within ten days for NB and NB6 and within 
15 days for NB5. Severity of phytotoxicity progressed through about 30 days, 
or approximately the period during which plants were treated with three appli-' 
cations of FW 450. 


Summary 


The results of the field tests indicate that treating ais of 8539 inbred 
with the gametocide, FW 450, reduces both seed yield and germination percentage 
of the seed. The period of maximum sterility varies but probably falls within 
a period of 15 to 45 days following final treatment with FW 450. Pollen sterility 
is obtained in the earliest flowers when treatment with FW 450 is begun at an 
early bud stage of flowering. 


. Observations of FW 450 tests under greenhouse conditions indicate that 
the development of sterility in treated plants occurs in a shorter period of 
time than in the field. Phytotoxicity is also more severe under greenhouse 
conditions, The greenhouse tests, however, were run during the warmest season 
of the year at Salinas and the plants were frequently exposed to high daytime 
temperatures; whereas, field conditions were generally considerably cooler 
both day and night. Comparing initiation of flowering, degree and duration 
of sterility, and phytotoxicity in the two tests indicates that FW 450 is 
probably equally effective under both field and greenhouse conditions: but 
that higher temperatures accelerate the response of sugar beet to FW 450. 
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Table 1.--Summary of results of treating plants of 8549 inbred with three 
concentrations of FW 450. 


eee one st PCC ELLE TE LLL LLCO LCS A CT 


Concentration 
Seed yield (Ave. ) 53.8 g 31.4 g. 30.2 g. 28.2 g 
"oo" in % of check 100 . 5843 56.1 52.4 
Percent germination (Ave. ) ' 89.8 ZL 7 A1.3 70.1. 
Male sterile x FW 450 treated plants ' 
Plants crossed ~ aa 12 9 
No. of crosses ~ 30 18 25 
% of crosses settthe seed =i 56.7 55.6 52.0 
_ % of crosses with viable seed - «64.7 60.0 76.9 


-% germination 90 . 43.6 38.6 59.7 
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PROGRESS REPORT TO THE BEET SUGAR DEVELOPMENT FOUNDATION ON THE GENETIC AND 
PLANT BREEDING PHASES OF PROJECT NUMBER 25 1/ 


By LeRoy Powers and Richard J. Hecker 


Population Genetic Studies at One Level of Soil Fertility, 1958 Data 


Eight populations were included in the population genetic studies at 
one level of soil fertility conducted in 1958. ‘The populations are as follows: 


o 


AdU-1 er raie 57~7991 CMS 


Sel. ASlin1 synthetic Fy hybrid (52-130 xX '52-h1h) 
Sel. ASh-1 hi , 85.8035 inbred 
Sel. A5l-1 10 - A58—-1 


A5\\~1 is the commercial variety from which the three selections were made. 
Sel. AS-1 synthetic resulted from selection from small units (Powers, 1957). 
Selecting against the mean of units composed of 288 plants, 32 from a poten- 
‘tial of 11,520 were saved and asexually propagated. By a nolsenoes test these 
were eadnaed to 10. These 10 asexually propagated plants were interpollinated ~ 
“in the greenhouse to produce Sel. AdSh1 eriitetiel Sel. ASa1 hi: was selected 
from small units having a high level of soil fertility and Sel. ADm1 lo from 
small units having a low devel of soil fertility.’ Forty roots of each were | 
grown in isolation to obtain the seed used to produce the two populations 
included in this study. For further details see Powers et: al. 1958 and "Sugar 
Beet Research 1958 Report", CR-~l-59. The population designated as 57-7991 CMS 
was bulked from cytoplasmic male sterile plants pollinated by plants of Sel. 
Ad5\~1 hi and Sel. ASh~1 lo. The Fy hybrid resulted from crossing inbreds 


ay ‘The breeding and genetic phases of project 25 are cooperative with the 
. Agronomy Department of the Colorado State University Agricultural 


Experiment Station. 
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52_1,30 and 52-il. Inbred 52-1) exhibited somewhat greater variability than 
the more uniform inbreds of the late Mr. Deming. Inbred 65.8035 from observa~ 
tion in the inbred plots of previous years appeared to be uniform. Seed of 


A58~1 was obtained from the American Crystal Sugar Company. 


The analyses of variance for percentage sucrose and weight per root are 
given in table 1. The analyses show that there are significant Tercrandas 
between both populations and replications. For percentage sucrose the inter- 
action of replications X populations is significant. In all cases the odds 
against these differences being due to chance are greater than 99:1, It can 
be seen that the mean square for remainder for weight per root is significantly 
larger than the mean square for replications X populations. This may be due 
to the fact that the remainder includes the genetic variance for populations. 
Only 25 percent of the genetic variances for populations would be expected to 
be inotuded in the mean square for replications X populations. These findings 
make it seem de though further’ study of the data from this population genetic 


study would provide valuable information. 
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Means and Variances for Percentage Sucrose and Weight per Root 


The means for percentage sucrose, weight per root, ahd sugar per root 
are given in table 2. Sel. ASl-1 synthetic represents an increase over 
Ad=1 of .1 percent in percent sucrose and 5.1 percent in weight per root. 
The increase in percentage sucrose is 0.66 percent and is statistically 
significant at the 5aepercent level. The odds against the difference of 0.16 
pounds per root being due to chatice are About 5:1 for this test. However, 
in 1957 the progeny of the parental plants in a polycross test gave a 7.1 
percent increase in weight of roots. This increase is significant at the 
5-percent level. Taking into hdnddderabion the original plants selected in 
1956, this material has shown an increase in weight of root in the tests con-~ 


ducted in 1956, 1957, and 1958. 


Sel. AS\j~1 hi shows a 0.6 percent increase in percentage sucrose and a 
4.8 percent ‘norease in weight per root. Neither of these increases is signi- 
ficant at the 5«percent level. However; in the polycross test also gontuoted 
in 1958 this material showed an increase of 6.1 percent in weight per root, 
which is statistically significant at the Boparcent level. In the polycross 
test,Sel. AdS<1 hi showed a decrease of 0.3 percent in sucrose but this is 
not statistically significant. Considering the neta Pron the two tests,Sel. 
AS~1 hi seems equal to AS5l-1 in percentage sucrose but has greater weight per 


root. It was derived from ASl-1. 
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Table 2. Means for percentage sucrose, weight per root, and sugar per root. 





Population Percentage sucrose Weight per root Sugar per root 





Mean Percent Mean | Percent Mean Percent 
AShet | Sle Sle 
% % - > Lbs. % Lbs. d, 

ASW-1 16.10 LOO s0:0%,.f 8.3013 100.0 0.5039 100.0 
Sel. Ad\m1 synthetic 16.76% LOW. 37 3829 105.1 0.551% 109.4 
Sel. ASu=1 hi 16.20 100.6. «3.26 104.8. 0.5314 105.5 
Sel. A5lj~1 lo 16.54% 102.7 3.04 97.1 0.5028 99.8 
57-7991 CMS 15.32% 95.2 3.71% 118.5 0.5684 112.8 
Fy hybrid 15. 2h 9.7 2.55" 81.5 0.3686% 77.1 
55-8035 inbred 13.34% 82.9 1.63" 52.2 O.217he 3.2 
A58=1 | 13.70% | 88.1 2.38% 76.0 0.3261 6.7 


eee ethene ere EE CNA CNA OT ACAD D LE LALA ALLAN LAL AL ALAA ALLL, 





# Odds are greater than 19:1 against these values being chance deviations from those 
of ASli-1. 
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Sel. AS5i-1 lo shows a significant increase in percentage sucrose and a 
0.09 pounds per plant decrease in weight per root. However, this decrease in 
weight per root is not statistically significant at the 5-percent level and 
hence is readily accounted for by chance fluctuation. Population 57-7991 CMS 
has lower percentage sucrose and an increase of 18.5 percent in weight per 


root. These differences are significant at the 5~percent level. 


The Fy hybrid, 55-8035, and A58-1 show a significant decrease over Adh-1 


in both percentage sucrose and weight per root. 


Variances for percentage sucrose 


The obtained and residual within-plot variances, and standard errors for 


populations are listed in table 3. The character is percentage sucrose. 


The variance of inbred 55-8035 is used as a measure of the environmental 
variances The degrees of freedom for each population are 2,0,and the F value 
at the J-percent level is 1.39 and at the 5-percent level is 1.26. The ob- 
tained standard errors are calculated from the obtained variances of table 3 
and are used later to test normalcy of the obtained frequency distributions. 
It should be noted that the greater portion of the residual variances are 
genetic. For sake of clarity, the residual variance from now on will be referred 


to as the genetic variance. 
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Table 3. Obtained and residual within plot variances, F values, and obtained 
standard errors for populations, the character being percentage sucrose. 
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Population Variance F value 2/ Obtained 
Obtained Residual Avh~1 3/ 35-8035 areal 

ASha2 2.3283 1.1698 2.01 1.5289 
Sel. A5~1 synthetic 1.9251 0.7663 1420~ 1.66 * 1.3875 
Sel. ASle1 hi 2.861) 1.7026 1.23 2sh7 1.6916 
Sel. Ady=1 lo 1.7412 0.582) 1.3h_ = 1.50 1.3195 
57-7991 OMS. 2.9543. 1.7998 1.27 2.58 1.7188 
Fy hybrid | 1.8533 0.69)5 pve 26m 61,60 1,361) 
55-8035 inbred 1.1988 1/ 2.01- 1.0765 
ASB~1 3.7223 2.5635 1.60 3.21 - 1.9293 


ames 





Ly The obtained variance for 55-8035 inbred is used as an estimate of the 
environmental variance. ‘ r 


The degrees of freedom for each population are 20 and the F value at the 
1% level is 1.39 and at the 5% level is 1.26, 


The minus sign after the F value indicates that the obtained variance is 
less than the obtained variance of ASh-1 with which it is compared. 


cf 


h/ These are the standard errors calculated from the obtained variances. 
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The genetic variances for Sel. A5l-1 synthetic and Sel. ASl~1 lo are 
less than the genetic variance for AS5l—1, the population from which they were 
derived. The odds are rather great that these differences are not due to 
chance. These populations were found to average significantly higher in 
percentage sucrose than A5y-1. Apparently the genetic variability of these 
populations has been reduced compared with the population from which they 
were derived. Also, the genetic variability of the Fy hybrid and inbred 55-8035 
is significantly lower than that of ASheL. Undoubtedly this is due to the 
fact that the F, hybrid resulted from crossing two inbreds (521130 X 52~l1h) 
and that comparatively 55-8035 is a relatively homozygous population. The odds 
are rather great that the genetic variances for populations Sel. A5i-1 hi and 


57-7991 CMS are larger than the genetic variance of ASli-1. 


As shown by the magnitude of the F values listed in the 5th column of 
table 3, the genetic variances of all populations other than 558035 are signi- 
ficantly greater than 0. Froma study of the genetic variances and the 
obtained variances, one might conclude that Re ation A58~1 offered the great- 
est potential for obtaining varieties having the highest percentage sucrose.. 
However, the study of the means listed in table 2 indicates that such may not 
be the case. Frequency distributions should be helpful in evaluating the 


breeding potential of the different populations. 


Variances for weight per root 


The residual variances of weight per root given in table kh can be attri- 
puted largely to genetic differences between plants. The genetic variance 
for Sel. Adel synthetic is not materially different from that for ASh-1, the 


population from which it was derived. .Also the genetic variances for 
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Sel. ASl~1 lo and 57-7991 CMS are not materially different from the penetic 
variance for AS~1. Sel. ASh~1 bi is the only population that has a genetic 
variance that is significantly greater than A5)-1y the population from which 
it was derived. The Fy hybrid and A58-1 have environmental variances less 
than ASh1. All of the genetic variances are significantly different from 
zero as shown by the comparisons between them and 55-8035. The obtained 
variance of 55-8035 is used as an estimate of the environmental variance for 
a tii weight per root of 1.63 pounds. Aapebonion is used to estimate the 


environmental variances of the other populations. 
Frequency Distributions 


A study of the genetic variances indicates that information of genetic 
and plant breeding interest can be obtained by partitioning the frequency 


distributions (Powers et al 1958). — 


Percentage sucrose 


In table 5 are listed the Sureined frequency distributions. Also in 
table 5 are shown the obtained frequency distributions partitioned into the 
number and proportion of genetic deviates in the lower and higher classes. 
Since the standard error for 55-8035 is used together Ne the means of the 
respective populations and together anith tates of the normal probability 
integral to calculate the frequency distributions based on environmental 
variability only, it seems desirable first. to examine the obtained frequency 


distribution. of 55-8035 for normalcy. 
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The goodness of fit chi square for testing normalcy of the obtained 
frequency distribution has a value of 11.906 and p is less than 0.05. The 
odds are rather great against the deviations from normality being due to 
chance. A comparison of the obtained and calculated frequency distributions 
shows that there are more individuals than expected in the middle classes 
and fewer than expected in the lower and higher classes. It is desirable to 
know whether this same tendency is evident in other populations. An examina- 
tion of the obtained and calculated frequency distributions provides informa- 
tion on this point. It has been shown from a study of the variances listed 
in table 3 that the genetic variances for percentage sucrose of populations 
Sel. A5-1 synthetic, Sel. ASy-1 lo, and Fy hybrid are low as compared with 
the genetic variance of A5)-1. A study of the obtained and calculated 
frequency distributions for these populations shows that the modal class for 
all three has more individuals in the obtained frequency distribution than 
in the calculated frequency distribution. Hence the evidence is rather con- 
vincing that the environmental variability is such that the portion of the 
frequency distribution attributable to environmental variation is not strictly 
normal. This raises the question as to interpretation of the results if the 
environmental standard error of 55~8035 together with the mean of the respec- 
tive population is used to calculate a frequency distribution and in turn 
this frequency distribution is used to partition the obtained frequency 
distribution. It can be seen that such a procedure would underestimate the 
number of genetic deviates in the lower and higher classes. Hence it would 
be a conservative estimate. If this is kept in mind while interpreting the 
data, partitioning the obtained frequency distribution provides additional 


information concerning these populations. The results are listed in table De 
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As previously pointed out, the means for percentage sucrose for Sel. ASh-1 
synthetic and Sel. AS5lj-1 lo are significantly higher than the mean for percent- 
age sucrose for A5l~1 from which they were derived. As might be expected, both 
have frequency distributions shifted farther to the right than does ASh-1. 

The mean percentage sucrose for Sel. A5l-1 synthetic is 16.76 percent and for 
Sel A54+1 lo is 16.5. The difference of 0.22 percent is not statistically 
Significant. The question arises as to which of these two populations offers 
the greater opportunity for further improvement by breeding. The primary 
interest is in those classes having the edna number of genetic deviates 
for higher percentage sucrose. The partition of the obtained frequency distri- 
bution shows that these are the last ) classes of table 5 for A5\-1 and the 
populations derived from it. The number of individuals falling into this 
class for Sel. A5lj-1 synthetic is 120 and for Sel. A5lj=1 lo is 76. Homogeneity 
chi square calculated for these two populations is 1.238. The odds are 
greater than 99:1 against 120 and 76 being chance deviations from each other. 
As partitioned and shown in. table 5,the genetic deviates in the higher ) 
classes are 16 for A5\~1 synthetic and -5 for Sel. A5\+1 ey It seems that 
further advances can be made in Sel. ASh-1 synthetic. Such may not be the 


case for Sel. ASlj-1 lo. 


The question arises as to what magnitude of increase might be expected. 
There is a second mode in the frequency distribution of Sel. AD )=1 synthetic 
that has an upper class limit of 18.00. The class center is 17.625 percent. 
If this is a true second mode and if breeding procedures are available or © 
could be developed that would concentrate the desirable genes in the popula- 


tion so that all individuals would be of those’ renotypes fluctuating about 
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this mode, further breeding should result in an increase of another 0.86 
percent. This may and probably would necessitate growing some type of 
hybrid. 

Partitioning out of the genetic deviates shows that it should be possible 
to make decided improvement in populations Sel. A5l-1 hi, 57-7991 CMS, and 
A58-1. It is interesting to consider population A58-1. The estimated number 
of genetic deviates as shown by the differences for the higher classes of the 
frequency distribution indicates that there is a group of plants of such 
genetic constitution that they are segregating around a mean in the class 
having an upper class limit of 16.50 percent. The class center is 16.125. 
This is very close to 16.10 the mean percentage sucrose for AS5li-1. Therefore, 
it seems the percentage sucrose of A58-1 can be raised to the level of that 


of AS5l-1. 


The findings are in accord with those reached from studying the genetic 
variances. It will be recalled that all the populations other than 55-8035 


had genetic variances significantly greater than 0. 


Weight per root 


The obtained frequency iste butions for weight per root partitioned 
into the number and proportion of genetic deviates in the lower and Hioher 
classes are listed in table 6. The purpose of the breeding program as prac=- 
ticed so far was to increase the proportion of the genetically superior 
individuals in the population as compared with AShm1. If suchas been done 
this will be reflected in both the means and Prov erercency distributions. It 
has already been shown that, taking all the data for all the years, there has 


been an increase in weight of root over A5l\-1 for Sel. AS\-1 synthetic, Sel. 
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Table 6, The obtained frequency distributions for weight ner root partitioned into the number and proportion of genetic 
deviates in the lower and higher classes. 











Population Upper limit of class, pounds Total in 
and 0 to 7.0 classes 
distribution ONS meet Onme bn ONO 45m | ORES 5m OM) 5g OND) 50mmOs ONO. 5 mand Low- High-— 

over er er 
ee ee a a ee eae a ako nr a inieeareeroanroreasiinneetah akan 
No. No. No. No. No. No. No. No. No. No. No. No. No. No. No. No. 
AShi~1 —_ : la Lin 
Obtained 15 72 Ome 33 39 32 SC mee. (ee al eee LO ohh) calle lly 95 6h 
Calculated Ns 2h 3 61 64 53 3h 17 6 2 ih 0 39 26 
Difference 15 13 1 1h 0 h 7 10 17 56 38 
Proportion 1.00 0-76 0.56 0.37 0.40 0.78 0.91 1.00 0.59 0.59 


Sel. ASh-1 synthetic 


(rn nme, re 
Obtained le aye Ga Shale shh iy hE IC 27) | ee ee Omen 9) 90 81 
8 


Calculated — 1 3 20 1037) B SSri63e 57 ee uOr 1 ee. eed 3 1 0 32 36 
Difference 13 1h 16 15 ‘ 8 9 19 58 hs 
Proportion 0.93 0.62 0.67 0.3 0.19 0.29 0.73 0.90 1.00 0.6h 0.56 
Sel. Ad5~1 hi poole — 
Obtained 16D 26 one si 137 oe eres See teen 20 Gees, ool 132 87 
Calculated al 2 9 20 38 55 "G3 56 YO - | -22 10 3 al 0 70 36 
Difference - le 19 12 2 2 8 6-11 <ali 62 51 
Proportion 0.9) 0.86 0.68 0.38 0.0 0.08 O.Wh 0.67 0.92 1.00 O47? 0.59 
Sel. A5li~1 lo poe es 
Obtained TS ae ees 32 6 Sl es ae 23 22 22 21 8 5 wu 100 70 
Calculated 1 h 12 28 7S 6h 50 31 Lh 5 1 0 0 hs 20 
Difference 14 17 20 h 8 16 7 5 1h 55 50 
Proportion 0.93 0.81 0.62 0,12 0.36 0.76 0.88 1.00 1.00 0.55 0.71 
57-7991 CMS e—_—_—-s— _ 
Obtained 5 7 15 36 32 35 30 29 33 21 23 17 12 25 95 77 
Calculated 0 2 5 et 23 ho 5h 59 53 37 211, 10 h 1 )y 36 
Difference 5 5 10 25 9 2 7 8 2h Sh Ta 
Proportion 1.00 0.71 0.67 0.69 0.28 0.09 O.41 0.67 0.96 0.57 0.53 
t optained eT AMON Ae pe, a eB eG Sh oe SAP er 78 Sh 
Calculated 3 9 25 48 68 71 52 29 Ad) 3 rl 0 0 0 37 15 
Difference 9 16 16 9 15 9 3 a 2 ya 39 
Proportion 0.75 0.64 0.39 0.45 0.83 0.90 1.00 1.00 1.00 Opes). ye 
55-8035 inbred eee Acree 
Obtained ari 96 93 58 22 5 
Calculated 16 ya 79 90 62 25 6 7 
Difference -12 1 17 3 ei =3 =) 7 
A58-1 —— eee re A rn 
, Obtained 13 21 SO6l 43 LS 29 28 6 11 7 3 2 1 hs 58 
Caloulated hb 12 31 57 mh 68 hh 21 7 2 0 0 0 0 10h 30 
Difference 19 h Ted 9 7 3 2 1 1 28 


g: oi ; 
Proportion 0.69 0.43 0.38 0.07 0.25 0.82 1.00 1.90 1.00 1.00 0.28 0.48 
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Ad5-1 hi, and 57-7991 CMS. The first two of these populations were derived 
from ASl~1,and 57-7991 CMS had populations Sel. A5L-1 hi and Sel. ASli-1 Lo 

as the male parent. It is interesting to consider whether Sel. ASl-1 synthetic 
and Sel. A5l-1 hii have more individuals in the higher classes of the frequency 


distribution than ASl-1. 


Both Sel. A5l-1 synthetic and Sel. A5lj-1 hi have more individuals in the 
higher classes of their frequency distributions than does A5l-1 in its 
frequency distribution. However,calculation of homogeneity chi square shows 
that the odds are less than 19:1 against these differences being due to chance. 
Also,these two populations have a greater number of genetic deviates falling 
into the higher classes, but again calculation of homogeneity chi square shows 
that the odds against these differences being due to chance are less than 
19:1. The frequency distributions of Shel and Sel. Ad5y-1 lo are not materially 
different. Population 57-7991 CMS has fewer individuals in the lower classes 
of the frequency distribution and more in the higher classes, whereas the 
reverse is true for the Fy hybrid, 55-8035, and A58-1. The proportions of 
genetic deviates in the higher classes are not materially different,with the 
exception of 55-8035. Population 55-8035 does not show any genetic deviates. 


This follows since it was employed in estimating the environmental variances. 


Further study of the frequency distributions of table 6 discloses that 
for populations Sel. AS5\-1 synthetic, Sel. A5-1 hi, and A58~-1 modes occur in 
the 5.0 poundsclass. A mode occurs in the 5.5 pounds class for population 
57-7991 CMS. One interpretation of these modes is that genotypes in the first 
three mentioned populations are segregating around a mean of 5.0 pounds and 


for populations 57-7991 CMS around a mean of 5.5 pounds. Since all of these 
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populations show these modes, it seems justified to conclude that they are 
significant. The breeding problem presented by these modes is how to obtain 
populations entirely composed of the genotypes represented by the plants 
responsible for these modes. The mode of 5.0 pounds represents a class center 
of .75 and an increase over the mean (3.13) of ASl~1 of 152 percent; whereas 
the class center of the 5.5 pounds mode is 5.25 and represents an increase of 


168 percent above the mean of AS)-1. 


¢ 
To accomplish such an objective, new breeding techniques and methods may 
have to be developed. Their development could well be dependent upon informa- 
tion obtained from genetic studies of such genotypes. In turn, the genetic | 
studies are dependent upon the isolation of these genotypes. Also such 
derived fundamental information would greatly expedite the selection of the 
most efficient breeding methods known and facilitate their application. 
Further, genetic studies involving these genetically superior individuals 


should provide fundamental information on heterosis and homeostasis. 
Joint Frequency Distribution for Percentage Sucrose and Weight per Root 


The obtained and calculated number of roots having less than 16.50 per- 
cent sucrose and weighing less than 4.5 pounds compared with the number of 
roots having more than 16.50 percent sucrose and weighing more than LS 
pounds are listed in table 7. Sel. ASl-1 synthetic has a greater number of 
yas having more than 16.50 percent sucrose and weighing more than 
4.5 pounds than does A5l-1, the population from which it was derived. The 
odds against the difference noted being due to chance is greater than 99:1. 


The other two populations derived from A54-1 do not differ materially from 
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Table 7. Obtained and calculated number of roots having less than 
16.50 percent sucrose and weighing less than )}.5 pounds com- 
pared with the number of roots having more than 16.50 percent 
sucrose and weighing more than .5 pounds. 





Population Less than More than 
16.50 percent 16.50 percent 
and 1.5 pounds and .5 pounds 


Obtained *Calenlated £/ Obtained Caloulatea 2/ 





No. No. No. No. 
ASh-1 U/ 309 30), 11 16 
Sel: ASli=-lesynthetie 2/14 290 27h 30 hé 
Sel. AD5W-1 hi 303 285 17 35 
Sel. AS-1 lo 309 rneO8 1 32 
57-7991 CMS 306 301 1) 19 
Fy hybrid 318 31h 2 eek 
55-8035 ) 320 320 0 0 
A58~1 320 320 0 0 





L/; The homogeneity chi square computed from the obtained frequency 
distributions of A5h-1 and Sel. ASli-1 synthetic is 9.08 with one 
degree of freedom. The odds are greater than 99:1 oee ee the 
differences noted being due to chance. 


2/, The calculated frequency distributions are computed by assuming 
that percentage sucrose and weight per root are independent. 
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it in this respect. The same is true of 57-7991 CMS. It should be easier to 
obtain high sucrose and high yield in population Sel. A5)j-1 synthetic than in 
the other populations. Apparently the attempt to increase the number of 
genotypes in this population conducive to both high sucrose and high yield 


has been successful. 


The obtained frequency distributions compared with the calculated fre- 
quency distributions show that percentage sucrose and weight per root are not 
independent. For every population there are more expected than obtained. 

The relation is negative. It seems desirable to determine the proportion and 
number of genetic deviates in classes for which the proportion of genetic 


deviates can be estimated. 


In table 8 is given the frequency distribution for percentage sucrose and 
weight per root for Sel. ASl-1 synthetic. The solid line demarks those indivi- 
duals having more than 16.50 percent sucrose and which weigh more than ).5 


pounds. The totals are show in colum } of table 7. 


The dotted line, together with the solid lines below and to either side, 
demarks those individuals among which would be expected some genetic deviates 
Superior for both characters. It is desirable to have an estimate of the 
proportion and number of genetic deviates superior for both characters in 


those classes for which the proportions of genetic deviates can be estimated. 
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Genetic Deviates Superior for Both Characters in Those Classes for Which 
the Proportions of Genetic Deviates Can Be Estimated 
Estimates of the proportion of individuals genetically superior for 
both characters in classes for which the proportions of genetic deviates can 


_be estimated are listed in table 9. 


In making the estimates it was determined which classes have some 
identifiable proportions of genetic Rortatce? It can be seen by an examina- 
tion of tables 5 and 6 that for Sel. A5\~1 synthetic all classes containing 
individuals having more than 17.25 percent sucrose and individuals whose roots 
weigh more than }.5 pounds fall in this category. In table 8 is shown the 
bivariate frequency distribution for percentage sucrose and weight per root. 
The dotted line and the solid lines demark those individuals falling in 


classes having more than 17.25 percent sucrose and whose roots weigh more 


than 4.5 pounds. 
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The greatest number (14) of individuals having more than 17.25 percent 
sucrose and weighing more than 4.5 pounds is found in Sel. Adil synthetic as 
shown by colurm l. of table 9. The odds against this value of 1h and the value 
of for Ad5lj1 being chance deviations from a common frequency distribution 
is greater than 9:1. That is, the frequency distribution of 316:h and 306:1) 
would be expected to occur as chance deviations from 309:11 less than 1] time 
in 50. The estimated proportion of genetic deviates among these ) and 1 
individuals are listed in colum 5 of table 9. Some idea as to whether these — 
estimated proportions of genetic deviates are significantly different can be 
determined by homogeneity chi square applied to the frequencies of genetic 
deviates among the individuals falling in the classes under consideration. 

For example, for A5\-1, 0.26 or 16 individuals among a total of 61 are esti- 
mated as genetic deviates. The corresponding values for Sel. AS5h-1 synthetic 
are 0.13 or ll individuals among 120. The homogeneity chi square for testing 
whether 61:16 is significantly different from 120:16 has a value of 3.082. 

The odds are somewhat less than 19:1 against these differences being due to 
chance. It is obvious without application of the homogeneity chi square test 
that proportions of 0.59 for A5\-1 and 0.56 for Sel. A5l=1 synthetic do not 
differ materially. Hence it would seem that the proportions of genetic deviates . 
0.0019 and 0.0032 listed in the 5th colum of table 9 ‘represent significant 
differences. At least the odds are in favor of A5y-1 synthetic and other 
considerations being equal the plant breeder would select population ASh-1 
synthetic as having the greatest potential for increasing both percentage 


sucrose and weight per root. 
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Table 9+. Number and proportion of genetic deviates superior 
for both characters in classes having identifiable 
proportions of genetic deviates. 


Y Obtained Estimated 





Population Root over number proportion 
Sucrose + Weight in 320 of genetic 
deviates 
% Lbs. 
ASh=1 Leos aera lyse 0.0019 


Sel. AS5hL~1 synthetic 17125 5 Le 0.0032 


Sel. AShim1 hi 17.25 he 6 0.0021 
57-7991 CMS 16.50 6945.6 9 0.0051 


A58=1 15.00 3.5 10 0.0063 





1/ The individuals listed in colum }); exceed the corres- 
es ponding values for percentage sucrose and weight per 
root listed in colums 2 and 3. 


4% Homogeneity chi square is 5.7190 and the odds against 
these being chance deviations are greater than )9:1, 





~ 190 = 
Curly-Top . 


The numbers of plants not showing visible curly-top symptoms ae the 
numbers and percentages of plants showing curly-top symptoms among 960 plants 
examined are shown in table 10. Sel. ASlie1 synthetic and Sel. A5u-1 hi are 
both significantly lower in the percentage of plants showing curly-top symp~ 
toms than is A5l—1. Sel. ASlel lo is not significantly different from A5)-1 


in this respect. 


These data are presented because of the possible bearing they may have 
upon the interpretation of the weight per root data given in previous tables. 
In 1957 in a polycross test, the material from which Sel. ASh-1 synthetic was 
derived yielded 7.1 percent more than A5h-1. Curly-top in 1997 was not a 
factor. In the 1958 studies the increase in weight per root was 5.1 percent 
and curly-top could have been a factor. In the population genetic studies in 
which the rows were double spaced Sel. A5l-1 hi showed an increase of h.8 per~ 
cent over A5h-1 in weight per root; whereas, in a polycross test grown the 
same year and in which the Peete between rows was standard rather than double, 
as in the population genetic studies, the increase in yield of roots was 6.1 
percent. In this latter test the frequency of visible curly-top plants did 


not warrant making percentage determinations. 


In harvesting the population genetic studies, only plants free from 
visible symptoms of curly~-top were taken. However, this alone does not insure 
that the organism causing curly-top could not have been playing some part in 
regulating yield of roots as late infection and latent infection might have 


been involved. 


The above facts are presented so that the reader can make his own 
evaluation of the findings from the population genetic studies at one level 


of soil fertility. 
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Table 10. Number of plants not showing visible curly-top 
: symptoms and number and percentage of plants 
showing curly-top symptoms among 960 plants 








examined. . 
Population Curly-top Percent 
No symptoms Symptoms showing 
symptoms 
No. No. % 
AS 2/ g12 1,8 15.42 
Sel. A5y-1 synthetic 86) 96 10.00 
Sel. ASi=1 ni 2/ B13 117 12.19 
Sel. A5y~-1 lo 810 150 +5.15.62 
57-7991 CMS Sees 9 0.94 
Fy hybrid 896 an 6.67 
55-8035 960 0 0.00 
A5S8=1 | 950 10 1.0 





ay Homogeneity chi square based on all 8 populations is 
01.147, based on the first four populations is 18.318, 
and based on the last four populations is 125.81. In 
all cases the odds against the deviations noted being 
- due to chance are greater than 99:1. 


2/ The homogeneity chi square involving only A5l\~1 and Sel. 
—  Ady-1 hi is 4.207 and the odds are greater than 19:1 
against the deviations noted being due to chance. 
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Weight per Root and Percentage Sucrose per Root for Beets Having the 
Following Phenotypes; Red, Red Hypocotyl, Green Hypocotyl, and Yellow 


Originally, in this material the genes conditioning red beets, red 
hypocotyls, and yellow beets were derived from the red garden beet. ‘The 
study was run on material segregating for cytoplasmic male sterility. The : 
history of this material follows. In 1955 the oyboplasmic male-sterile © 
SL 211 H 3 was exposed to pollen from 22 different sources. These 22 sources 
were composed of varieties, strains and tnbredet” jing the inbreds was- one 
having hed beets and originally derived from ugh beet-parden beet crosses. 
Material grown from seed collected from SL 211 H 3 had some cytoplasmic male- 
sterile red beets. These were SopoE en to pollen of ho beets selected from 
small units ae at a high fertility level and ho beets selected from small 
units Bape at a low fertility level. Beets grown from seed saved from 
these cropland 6 male-sterile red beets were used in these studies on weight 


per root and percentage sucrose. 


| The number of roots analysed, weights per root, and percentages of sucrose 
are listed in tablell for thé following phenotypes: Red roots, red hypocotyls 
and white roots, green hypocotyls and white roots, and yellow hypocotyls and 
yellow roots, The difference between the green hypocotyl and white roots and 

; the red roots in weight per root is 0.23 + 0.093. The + test bined’ a P ‘ 
value slightly less than 0.02. In this study the green hypocotyl beets having 
hte roots are heavier than those beets having red roots. The increase in 
weight is 15 percent, The increased weight of the red hypocotyl beets having 
white poate over the red beets is 0.13 + 0.0839 and the increased weight of 
the green hypocotyl beets having white roots over the red hypocotyl beets 


Ro naying white roots is 0,10 + Q.1028. By the t test the odds against these 


a 
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differences being chance deviations from zero are 7 to 1 and 5 to 1, respec- 
tively. The number of individuals in the yellow hypocoty1 and yellow root 
class is so small that the mean is highly inaccurate. This is shown by the 


magnitude of the standard error. 


For percentage sucrose the difference between the green hypocotyl beets 
having white roots and the red beets is 0.12 percent and the green hypocotyl 
beets having white roots and red hypocotyl beets having white roots is 0.19 
percent. In neither case is it logical to conclude that these values are 
other than chance deviations from zero. Hence, these data fail to demonstrate 
any significant differences between the phenotypes as regards percentage 


Sucrose. 


The genes differentiating the h phenotypes (red beets, red hypocotyls 
and white roots, green hypocotyls and white roots and yellow hypocotyls and 
yellow roots) in certain material should prove valuable as markers in study- 
ing the nature of the interaction of genes conditioning weight per root. 

Such studies should add to our knowledge of the fundamental genetic principles 


governing the phenomena of heterosis and homeostasis. 


Before drawing definite conclusions, further studies are needed involving 
more material and more growing seasons. However, these data point out the 
desirability for sugar beet breeders to take note of such possible relations 


in their breeding material. 
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Table 11. The degrees of freedom, means, and standard errors for 
weight per root and percentage sucrose. 


LO LIL OLN LLCO CCC CC CC CEC NT RC Ct Cease etree wt teentensentatniseargemartaesn 








Phenotype Number Weight Sucrose 
roots : 
analysed 
No. Lbs. % 
Red beets 305 1.53 + 0.0518 13.91 + 0.1038 
Red hypocotyl 216 1.66 + 0.0660 13.8 + 0.1385 
Green hypocotyl 157 1.76 + 0.0788 1h.03 + 0.1639 


Yellow beets 10 1.76 + 0.3098 13.3 + 0.5986 
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Relation of Polyploidy and Yield in Inbred Lines of Sugar Beets 
a Or ees 


During the last fifteen Polneepoippota sugar beets have become of in- 
terest in many European countries. Breeders in these countries are using 
polyploids extensively under the assumption that polyploidy increases the 
productivity of sugar beets. Breeders in the United States have only recent~ 
ly commenced extensive breeding work designed to exploit possible benefits 
of OLY Eo Ort This effort has been based partly on the apparent success 
of the Europeans and partly on the basis of the results of independent 


research in the United States. 


The reason for increased yield of sugar beets in the polyploid condition 
has not been determined. The rnerester noted could be due to selection, 
heterosis, or true ploidy effect. In most polyploid breeding programs any 
_yield increases are generally ascribed to the increased chromosome number 
without considering that possibly the same results may have been achieved 


through a similar breeding program at the diploid level. 


The polyploid work at Fort Collins in 1959 was confined to the material 
listed in table 12. In table 12 are given the mean weights of root per plot 
and mean percentages sucrose in tetraploid and diploid inbred equivalents. 

The experimental design is a randomized complete block with three Peplicetionas 
The populations used are long-time inbred lines and are therefore assumed to 
be quite homozygous. Each of the tetraploid lines were in the C), generation 
and each originated from a single plant. Even though inbred lines were 

used, variability between ploidy levels may have been introduced due to 
mutagenic effects of the colchicine treatment. Since inbred lines were used;) 
sampling variability should not be a problem even though only a few plants 


were treated to procure the tetraploids. 
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Table 12. Means for weight of roots per plot and 
percentage sucrose in tetraploid and 
diploid inbred equivalents; 1959 test. 


Population Genera- Weight per Percent 
tion 10-root sucrose 
sample 
pi 
5230-1 (ln) C), 13.30 11.6 
52-30  (2n) 10.57 12.5 
52-30~2 (hn) Ch 18.60 jHRSS 
52-30 (2n) 9.27 11.9 
52-30- (lin) Cie anti t23 1.8 
52-30 (2n) 9.73 12h. 
52-307 (hn) C), 9.h0 aoe 
52-307 (2n) 10.57 Os 


rn 


The stand in all plots was good and the 10-root sample taken from each 
plot consisted of nommetitire beets. The top growth of all lines of 52-30 
(ln) were not greatly different than their diploid counterparts; however, 
the top growth of 52-307 (ln) was greatly reduced in the early stages as 
compared to its diploid "equivalent". This differential gradually diminished 
until at harvest little difference could be detected in quantity of top 
growth. All tetraploid plants were examined for number of chloroplasts in 
the stomatal guard cells and no individuals of doubtful ploidy condition 


were detected. 


It will be noted from table 12 that in all three lines of inbred 52-30 
the weight of the 10-root sample is higher in the tetraploid than in its 
diploid "equivalent". However, for percent sucrose the opposite is true. 
This situation is reversed in the inbred 52-307. From table 13 it will be 


noted that neither populations nor ploidy levels are different for percent 
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sucrose, but for weight of root ploidy levels are significantly different 
as is shown by the magnitude of the first order interaction of ploidy levels 
with populations. In other words, not only are there differences between 
ploidy levels but also the different populations react differently when 
changed to a tetraploid condition. This results from the reversal in 52~307 
of the yield pattern set by 52-30 and also by the wide yield differential 
between the tetraploid and diploid in 52-)30-2. 

¢ 


Table 13. Analyses of variances for weight of roots per plot and percent- 
age sucrose in tetraploid and diploid inbred equivalents; 1959 








test. 
Source of Weight of root Percent sucrose F value at 
variation Mean F Mean F 1% 
square value square value 
Ploidy levels 57.6600 12.27% 0.1266 5.99 13. 7h 
Populations 18.8300 h.O1 1.1105 3.13 h. 76 9.78 
Replications 261s) 20 OYeIS Sellen 5. Temen 10792 
Reps. X levels 5.9662 1.27 0.3279 5.14 10.92 
Reps. X Pops. 6.2321 1.33 VOLO meet ma tres 8.447 


Levels X Pops.’ 29.8767 6.36% 0.5534 1.23 . 76 9.78 
Rex eheca, 4.6996 0.4512 
ee 
The studies reported herein should be taken only as indicative. Expan- 
sion of these studies is planned to allow comparisons in the diploid, 
triploid and tetraploid condition. Further comparisons involving ploidy 
levels will be made in F; combinations by crossing diploids and tetraploids 


with a common heterozygous cytoplasmic male sterile. Through these studies 
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it is anticipated that fundamental information will be gained about the true 
effect of ploidy level on yield of root and percent sucrose. Also, the inter- 
relation of yield of root and percentage sucrose at different ploidy levels 
will be studied. Such information should enable the breeder to capitalize 


directly on any real beneficial effects of polyploidy. 


Gametocide Test on Sugar Beets 


A field experiment to test the effectiveness of 2,3-dichloroisobutyrate 
(Rohm and Haas, FW-l50) as a gametocide on sugar beets was conducted in 
1959 at Fort Collins, Colorado. This was a continuation of experiments with 


FW-l50 commenced in 1958 at Fort Collins by Dr. John W. Dudley. 


The 1958 results were used to determine treatments for the experiment 
conducted in 1959. The 10 treatments tised are listed in table 1). The 
design was a randomized complete block with h replications. The plant 
material consisted of 200 plants of 52-305, a self-fertile green hypocotyl 
inbred having white roots and 220 plants of A58-5, a heterogenous line homo- 
zygous for yellow hypocotyl and yellow oerd Plants of 52-305 received the 
Fw-l)50 treatments and hence seed collected from these plants was analysed 
for yield, percentage germination and percentage hybrids. Genes condition- 
ing yellow hypocotyl and yellow roots are dominant to genes conditioning 
green hypocotyls and white roots. There were five plants in each treatment 
plot with all treatment plots being bordered on both sides by five pollen 
parent plants. The rows were spaced three feet and plants within rows 
were spaced three feet. This greatly facilitated movement of spraying 


equipment within the experimental area. 








































HY duos bontoa Lite pod} awreInd 
Jean oath sanieus Iroote” bes to0%1 ‘to Bit 
. ’ b piete PrP VIS Ja sectyrs cystreoted 
Fi miaent wie osene scotn epee 
-vhhofseloqg to sJae¥is ners 


ai2e4 segu? go Jeet otbyoiienaD 


| AOIS-ES to stocevitosyis ott daed oF Joon inagie BkoTY A 
tonke 29 Ben wioad aeqie no ebinadanag # an (ORLAWY ginal 
26 pobtavni¢nos > eew etd? sobete los. reasitog 

ihe MW onuiol ot enhiton trot to BOOe wk” oe 








9 wiht TO) Ainsetoewd apbmatab of BREE mee 
oi aie ide? mt bete tl stm bout. Ati ma 
ne enT .roohtesifae7 al Abe aoold atefamen ton ane 
BPE noes oLtsvwe?-2ice » (BOEASE Yo semmne bectariefoee 
P Rtronon Toon 9 222A to admit OOS bam ntooe 6 
WOL=S2 to ett .toor woEfer. tam eooaut » 
iter ‘aia sine(¢ seeds movt botoulleg besa 4 
Ts $99 FoneD ebintyt nso ar a 9 
ee di 

Beees? Hoge mn? ainsi eveit ctw sted? (s907 ms 
| PieLiog avi> ws erwte, dtod no Senne anes 
ee . lot wl ne peas toe oe 


Ta . 


i. 
. 


en 


ae 


Vs Car ; 

eS ; - 
rn a P per ; 
P tie a . 
7 . : cc | 
n 





*eseqs [[S0 Jeyzou uettod = gig /2Z 
‘eBeqys SuTqzToq ATzeo = ga /T 


*yOeyo Su} WOTT SUOTZETASP SoUeYO Jou are suUeSU ssoy} VEU Ti6T Wey} weqVeeus oe sppop x 





SL°TS O€ *ZOT aA 00°Sz queuyessy ou ‘x9eq49 (OT) 

0S°€9 ge “HOT S*2 Se"te Bid 4ST Z52°0 (6) 

SL° 2S 29°29 #Q°S SE°Sz | Gd 4ST ZEE*O (8) 

S2°On #I9°EL #9°S S9°S2@ Dd TO9eT ¥6z°0 ‘ald 4ST ¥S2"0 (2) 

00° Ot #ST°EL #2°Q 06°S2 Wd 107eT 4S2"0 ‘Hid ST ZEE°O (9) 

0S° St] €9°9L *Q°9 os*l2 - Gid 209eT ZEE°O “Od 4ST ZEE*O (S) 
° #G2°NE #QE°RS *L°OT S6°Le Wd 38T ZE€°O ‘aad ¥OS°O (t) 
, ¥SL* OE ¥OL*LS #l'TL - $S°9@ GH TOVeT ¥Sz°0 “aNd 4ST ¥5z°0 “aH ¥Sz°0 (€) 
#05°2€ #QL°2S *O°TT SS°L2 = id TORET BEE TO “Od FST ZEEO ‘aa ZEE°O (2) 

#05 ° 22% #91 °8T *T° OT O€°92 - Wd 469eT ¥52°0 /zud ST ZEE*O fea %0S°O (T) 

¥ surety sfeqg seq 





ueTLOd 4ST 


04 IOMOTS 3ST 
UOT? CUTULIOS PTets AIsMOTF YST 09 T oume qusuy}eery pue 
eseyuedleg pees wory sfeq woay skeg JTequnu 4uSeU} eer], 





*quouTIedxe spToojeues 696 euy UT pet Tdde squewjrerty 
ey} Aol uoTYeuTWses esequeored pue ‘swezs ut yueTd sed preté pees *Butppeus ueTtod 
0} JOMOTS JSATJ worz skep Jo aequmu ‘aeMoTZ YSATj oF [T eunp woug skep jo aequmu Urey “TL STqeL 





SOF saber BRS. eee gee = 


aor. #0.£ TS) MAT eral BELO MONE tek BELLO SE BeL-0. (8) 
OF .52 sf .0t 22.05 SM toted F2S.0 OM get Hes,0 Aa 3RS0 (EF 
#8e8> #*.0f 2.75 De tut REE.0 ae ei) 
et 46.2: O2.JS OH wdel REE.O ONS sef REE.O  @) 
#SLET #$.8 C2.28 GM aedel RUS.0 OT fel REE.O ca) 
aI.E5 7.2 23.28 DM tetel 4ES.0 (SMT taf RUS.0 (3) 

$8, 58 88.2 2.25 OMT sat BeE.0 (3) 

8 stot 2.8 ass Wt sel RLT.0 (z) 

Of. 50r S.f mS Saomiserst on on as | 





are Fae hen snteton ese: Se: Sth a sedeony 978 oSb0 
: ‘yas = ge 
. ater: MENS 












- 201 - 


All concentrations of the gametocide were applied in an aqueous solution 
at a carrier rate of 100 gallons per acre. This quantity wet to the run off 
point those plants treated in the early bolting stage. Plants treated in 
the first pollen mother cell stage and later pollen mother cell stage had all 
leaf surfaces wet near the run off point. No wetting agent was used. A 
shield was used in application, eliminating drift as a factor in the experi- 
ment. The dates of application for the three maturity stages were June 9, 
16, and 20. The growth period from shits 9 to June 27 was accompanied by un- 


seasonably hot, dry weather which greatly hastened maturity. 


The early bolting stage treatment was applied when the plants had bl-to 
10-inch seed stalks. The first pollen mother cell stage treatment was made 
just prior to microsporogenesis in the earliest flowers. The later pollen 
mother cell starve treatment was applied when the microspores of the earliest 
flowers were in the late tetrad stage, a time at which a majority of the 


flowers were in microsporogenesis. 


The means for the herent ars number of days from June 1 to first flower- 
ing, number of days from first flowering to pollen shedding, seed yield per 
plant in grams, and percentage germination are shown in table 1h. There was 
no significant delay in flowering date which is commensurate with observations 
since there was little leaf burning, curling, or phytotoxic effect accompany- 


ing any of the treatments. Only one plant failed to flower and it had curly- 


top symptoms. 


The means for days from first flowering to pollen shedding are’ calculated, 


using only those plants which actually shed pollen. There were only 5 of the 
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200 treated plants which failed to shed pollen, but this was not a treatment 
effect. These plants were diseased. There were significant delays in pollen 
shedding in relation to the check plots, with the most severe treatment de- 
laying dehiscence about 12 days. Pollen shedding in the check plots occurred, 
on the average, slightly more than one day after flowering. There was also 
a significant difference in days until dehiscence between those plots treated 
in the early bolting stage and those plots treated only in the first pollen 


mother cell and later pollen mother cell stages. 


Pollen viability checks were made but were not an effective measure of 
the treatment effect. When natural dehiscence occurs, the pollen seems without 
exception to have a viability count similar to that of the untreated check. 


There was no viable pollen found in any non-dehiscent anthers. 


Seed yields were significantly reduced in six of the nine treatments with 
those plots receiving the early bolting stage treatment being most severely 
effected. Seed yield was reduced about 50 percent in these plots as com- 
pared to the untreated check. In general there was a trend toward seed yield 


reduction with increasing concentration and earliness of treatment. 


The percentage of the seedballs which produced at least one healthy sprout 
in 15 days in the germinator is shown in table 1h. The only significant re- 
duction in germination was shown by those plants which received early bolting 
stage Rreetnent a However, the other treatments had a consistently lower 
germination percentage than the check excepting those plants receiving treat- 
ment only in the first pollen mother cell stage. In these latter two 
treatments the percentage germination was slightly higher than the check. 


However, these increases are probably not different from zero. 
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The results of hypocotyl color counts on seed from the different treat- 
ments are shown in table 15. Since the treated parent, 52-305, has green 
hypocotyls, any yellow hypocotyl progeny must neve resulted from crosses with 
A58-5. Thus the percentage of yellow hypocotyl plants obtained from the 
treated parent is a measure of the effectiveness of the gametocide. From 
table 15 it can be seen that the percentage of yellow hypocotyl plants from 
the untreated check plots is only 7.9 percent. This indicates that 52-305 
is quite highly self-fertile. There as no means of measuring the probability 

Table 15. Number of yellow and green hypo- 


cotyl seedlings. obtained from the 
treated plants, 52-305. 








Treatment Plant Total Yellow 
number hypocotyl color hypocotyl 

Yellow Green plants 

No. No. No. % 

Z 109 186 295 36.9 

2 103 22h Bac 31.5 

3 113 263 376 30.1 

by 92 270 362 25.k 

c ao. oo | hs 29.42 

6 116 eo 3h9 33.2 

7 eh 29h, GeAt 2),.8 

8 128 341 469 afao 

9 101 Boy 498 20.3 

10 38 yyy 482 tae 


of pollination by A58-5. However, each treatment plot was surrounded by plants 
of AS8-5 which should have increased the likelihood of pollination by those 
plants over pollination by 52-305 from pollen produced in the untreated check 
plots and treated plants within each plot. A minimum of 50 percent yellow 


hypocotyl plants would be expected if 100 percent crossing had occurred, but 
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due to proximity and preponderance of A58-5 pollen available it is likely 
that the percentage hybrids as recorded in table 15 represent well over half 


of the actual amount of crossing which took place. 


All treatments were significantly higher in percentage hybridization 
than the untreated check. From table 16 it can be seen by the chi square 
values that in considering all treatments differences do exist, but in com- 
paring concentrations and stages of treatment the only observed difference 
was in concentration for those plants treated in the early pollen mother cell 
and later pollen mother cell stages. Thus,differences for treatment stages 
and for concentrations, psn in the two pollen mother cell stage treatments, 
were not great enough to have a significant chi square. However, the over-all 
trend is toward greater hybridization with increasing concentration and 


number of applications. 


Table 16. Chi square values in tests of 


homogeneity. 
Treatments Chi P value 
tested square 


hr nae ee NRT A RR RN RE RR 


All treatments 257.29 less than 0.005 


eee 3.83 er 20 
Cerny 6.0 less than 0.05 
ie o3randsos0 47, Soy 0.10 
2 and 5 0.5 0.50 
1 and 6 0.96 0.50 
‘3 and 7 2.65 0.15 





The results of this experiment indicate that there is no delay of 
flowering of treated plants but the production of pollen is delayed and the 


amount of hybridization is significantly increased. However, the most severe 
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treatment produced only 36.9 percent desirable hybrids. Therefore, the total 
crossing could not have exceeded 73.8 percent, assuming the yellow hypocotyl 
plants represented only half the crosses. Also,quite deleterious effects 


on seed yield and percent germination occur. 


Considering that only partial hybridization was achieved and that seed 
yield and germination percentage was greatly reduced, it would seem that we 
do not yet have sufficient information ‘and techniques to use FW-li50 in a 


commercial hybrid program. 












a7 rey: 2 OE wir s 
yea 


- 7 
2 
tow be ; T helgeoxe veil Om biti gate 
Meg, ie 
: ° Laem a “2 fC aif eine a 
J aaenen nd yfao Redinesenyet eget 
an oe 
Dts ites dnote Bes bfety en 


on 


es 
. yiuo thi? go isebieait” 


7 S 
; wg i <Aaqinteg It, BE 


i 
vrvtat Jostolliva svaed toe 7O7. 6 
id eal pin] bietdtepl : torent 


7 
7 





- 206 - 


iv 
[> 
{x 
1K 
E 


RHIZOCTONIA INVESTIGATIONS 


Inoculation Techniques and Selecting for Resistance 


Foundation Project 25 


J. O. Gaskill 


Research conducted in cooperation with the Botany and 
Plant Pathology Section, Colorado Agricultural Experiment 
Station. 
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RHIZOCTONIA RUSISTANCE BREEDING INVESTIGATIONS | 
FORT COLLINS, COLORADO, 1959 


(A phase of Beet Sugar Development Foundation project no. 25) 
, John 0. Gaskill 2/ : 
Rhizoctonia resistance breeding investigations during 1959 included 
further studies on inoculation techniques and the testing of progenies 


of roots previously selected for resistance, Field plots were Located » 
on the Hospital Farm near Fort Collins, Colorado. 


, 


Inoculation Methods 





Post-Thinning Inoculation: 


The experiment of most interest in 1959 (experiment R-l) involved 3 
Rhizoctonia isolates, known to differ widely in pathogenicity to sugar 
beets; 12 sugar beet strains (see table 2) that were thought to differ 
somewhat in resistance to Rhizoctonia; and the following inoculation 
methods: wa 


1. Inoculum applied in contact with the tap root, approximately 
1" to 1 1/4" bolow the soil line (soil replaced to original 
depth after placement of inoculum). ie 


2. Inoculum applied in a semicircle, approximately 3/k" from the 
tap root and 1" below soil line (soil replaced as above) » 


3. Inoculum applied in the center of the foliar rosette and 
permitted to fall on the surface of the soil below at will, 


The experiment consisted of 2 replications, each of which contained 3 
‘Inoculation methods as main plots. Hach of the latter included 3 sub- 
plots of isolates and 1 sub-plot, designated "A", which was not inocu- 
lated. Each sub-plot contained 12 sub-sub-plots representing the 12 
respective sugar beet strains. A split-split-plot experimental design 
was employed, with maximum use of randomization, The entire experiment — 


ccna aaa AAAS ea OE TCC CLIO LCCC LL CL LD CLT COLT LE CL 





2/ Cooperative research conducted by the Crops Research Division, 
A.R.S., U.S.D.A., and the Botany and Plant Pathology Section, Colorado | 
Agricultural Experiment Station, supported in part by funds contributed 
by the Beet Sugar Development Foundation. ; 


*“2/": Plant Pathologist, Crops Research Division, A.R.5., U.S.D.A. 
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consisted of 288 sub-sub plots, each of which was 1 row x 20', The 

crop was planted June 30 = July 1 and thinned (approximately 8" spacing) 
at about the usual stage of plant development. The inoculation job was 
performed August 5 ~ 6, approximately 1 week after thinning, using 1/6 
teaspoon of dry, ground, barley grain inoculum per plant, The field was 
in a good state of fertility and adequate soil moisture was supplied by 
sprinkler, At harvest (October 9 ~ 12), the living plants in each sub- 
sub plot were counted, and the roots were trimmed as mother beets, washed, 


~“ 


and weighed, ; 


Results of this experiment are summarized in tables ] and 2 and illustrated 
in figures 1, 2, 3, and 4. The most striking feature of table 1 is the 
severe killing caused by isolate D, The percentages given for that isolate 
reflect the survival of only 3 plants in 72 sub-sub plots whith had con- 
tained a total of more than 1500 plants at time of inoculation, Isolate 

B caused negligible loss of stand, and C was intermediate, resulting in 

an average loss of 22 percent, 


Isolate @ offers the only opportunity to compare strains and methods, © 
Since many surviving plants were badly stunted where isolate C had been 
used, a study of root yields permits a more critical appraisal of method 
and strain effects, than is afforded by stand counts. Since isolate B 
caused no observable effect on the plants, yields for the. corresponding 
sub-sub plots of A and B, within methods, were averaged to provide bases 
for expression of the yields of the sub-sub plots of isolate C as per- 
centage of check, The yield data for isolate C, expressed in that manner, 
are summarized in table 2. As shown by the F-test, the interaction, 
methods x strains, was negligible. Differences among strains approached 
but did not reach the 5~percent level of significance. The average yield 
for the 5 strains representing known selection for Rhizoctonia resistance 
was 65.69 percent of check, 6.64 higher than the average for the other 7 
strains. This difference rather closely approached the 5—percent level 
of significance, Inoculation methods differed significantly in their 
effect on yield. | 


Since regulation of intensity of exposure to Rhizoctonia is of prime 
importance in connection with selection and testing for resistance, the 
differences among inoculation methods, in severity of disease attack 
(table 2), are of special interest. There were very few apparent escapes 
in the plots of any of the 3 methods, where isolate C was used, and none 
in the plots of isolate D. It is recognized that, under certain conditions, 
the percentage of escapes probably would be substantially greater for 
method 3 than for either of the other 2 methods, Ordinarily the lowest 
percentage of escapes could be expected in method 1. However, a possible 
disadvantage in the use of that method is the placement of inoculum in 
contact with the tap root at a point where numerous feeder roots have just 
been broken mechanically. Such an inoculation technique places the plant 
at a serious disadvantage. It is conceivable that dependence upon such 

a technique for selection and testing purposes could eliminate the 
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possibility of finding and utilizing certain types of resistance or 
tolerance to Rhizoctonia. Because of these considerations, method 2 —~ 
with modifications in placement, timing, etc. -- appears to be more 
promising than either of the other two methods, insofar as the immediate 
future is concerned, Further study of this question is needed, 


inoculation at Time of Planting: 


Experiment R-2 was conducted for the purpose of studying the usefulness 
of inoculum application with the seed as a means of comparing sugar beet 
strains for Rhizoctonia resistance. ‘The Rhizoctonia isolates and sugar 
beet strains used in experiment R~l were employed in R-2, A split-plot 
experimental design was used, with a total of 2 complete replications 

and 96 sub=plots (of strains), each sub-plot consisting of 1 row 12! 
long. Uniform rates of seeding and inoculum application were employed, 
The number of surviving plants in each inoculated sub-plot, approximately 
3 months after planting, was expressed as percentage of the corresponding 
non-inoculated check plot, 


Disease losses were severe in the inoculated plots which, as a whole, 
averaged 19,7 percent of check in final stand. According to the F~test, 
differences among sugar beet strains fell far short of that required for 
significance at the 5-percent level. The means for the 12 strains, 
obtained in experiment R-2, were compared with the corresponding root- 
yield means for isolate G, as given in table 2 (experiment R~l). The 
correlation coefficient (r = 0.52) was not significant, 


Progeny Test 


Forty strains of sugar beets, including 22 progenies of root selections 
made locally, for Rhizoctonia resistance, and 3 such progenies furnished 
by the Great Western Sugar Company (B-525, -579, and ~590), were tested 
for Rhizoctonia resistance by means of a post—thinning inoculation method — 
(experiment R-3), Individual plots were 1 row x 16' and each of the 40 
strains occurred in 6 plots — 2 checks, 2 inoculated approximately 1 week 
after thinning, and 2 inoculated about 3 weeks after thinning. Planting, — 
thinning, and general care of the crop were handled in a manner similar 

to that of experiment R-1. Dried, ground barley grain inoculum was used, 
consisting of a mixture of 6 Rhizoctonia isolates, 5 of which were known 
to be highly pathogenic to sugar beets and 1 of which was classed as 
medium in pathogenicity, The inoculation method designated as no. 1, for 
experiment R-l, was used, Plants considered as escapes, in inoculated 
plots, were quite rare and consisted largely of late-emerging individuals |. 
_which were not inoculated, Plants in the check (non-inoculated) plots, in 
general, grew vigorously and remained healthy until harvest. 
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Exclusive of probable escapes and plants classed as "nearly dead", there 
was only 1 surviving plant, at harvest, in the 80 plots inoculated early. 
In the 80 plots inoculated 2 weeks later, the corresponding number sur- 
viving at harvest was 30 (i.e. 2.0% of the inoculated population), Many 
of these were severely diseased, and only 9 (0.6% of the inoculated 
population) were considered worth taking as mother beets. The distribution 
of surviving plants and those selected as mother beets was such that no 
individual strain could be classed as more resistant or tolerant than the 
average, 


The disease exposure in this test obviously was too severe for satisfactory 
Rhizoctonia resistance comparisons among strains. The effectiveness of 
selection under these conditions will be studied by means of subsequent 
progeny tests. 










- oy, Oe —_ 
bia £ ~ehh ; a im , 
ns wrived désow beqwbborios @ebu Cmekia 
«gridom-6n Sudoaked ond Bem: edemio wade 
test etom sn benesis sd bios ahasda kel 








an 


Ce 


ftostte off .saterde ry 
Me wanton: i ES einde ou eked 


= ee we 
° ie a a oe 
aa aie 
Ee , . 7. 
e =f f 
et » . : 
, 7 > ram 
Pe & 
- Cae 
me cc 
Cae - ee 


ne 


a y, a ' > “AM a. 


= 211 


*uosietg °5 “A 
fq A£Tsnotasad peyonpuos sjse4 esnoyuseds jo sTseq eyy uo Ssqoeq aeSns 0} £4ToOTuUeZoyyed UT eTSASS 
pue ‘umtpeu “ptrm se ‘ATeaT}oedsez “pesseTo seqeTosTt eTuoyoozTuy eae q pue 6p *gq fpeqyeTnoouT—uou ST Y fe 


28 I SS a ee 


Tz°o *77°0 00°0 OzO =LT*SL 8z°98 ZL°%S BIS JTBE £8°86 85°86 60°46 06°66 WE°OOT ST°S6 77°66 eseTOAY 


00°0 0°60 0°0 070 o8*s9 6°€L 8°48 8°77 £0°L6 $°S6 1°56 O°00T? GCO°L6 Q°O0T ae-£6 - 6°16 et 
00°0 0°0 070 0°0 S9°EL $°SL $°S6 0°0S OO*OOT O°00T O°00T O°OOT 0CO0°O0T O°00T O°00T O°O0T TI 
0870 0°0 O70 WZ 87°T6~S°S6 S°76 S$*78 LE°S6 O°OOT 0°S6 T°T6 OO°OOT O°OOT O°OOT O°O0T OT 
00°90 070 0°0 O00 S799 6°49 6°98 9°77 LI*96 B°L6 = S°%6 c°L6 «©§$°86 =-0°00T. L°S6 = O°OOT 6 
00°0 0°0 0°0 O°0 LY°TS 7°16 S°%6 9°85 €2°S6 O°OOT O°O0T L°Sg 6°86 «(8°46 = T°ZOT «O° 00T 8 
OL°0 T’z O°0 0°0 OTIS WES 8°€6 7°99 OCO*OOT O°OOT O°OOT o°00T SL°00T €°ZOT O°OOT O°00T L 
00°0 070 0°0 0°70 ST°6L S*%6 L°88 77S OCO°OOT O°O0T O°OOT O°00T 22°46 O°00T L°T6 O°O0T 9 
00°0 0°0 0°0 0°0 BO°eL 9°98 E°16 WET 02°66 9°L6 O°OOT O°00T 87°66 O°00T O°00T 6°L6 S 
00°70 of0 0°0 0°70 8S°Ss 0°86 T°L6 L°T9 OO*OOT O*O0T O°O0T O°00T 96°66 T°ZOT 6°46 O°O0T be 
c0°0 00 0°70 0°0 Sz*os S*t6 6° 7°95 O0°00T C°O0T O*O0T O°00OT OO°OOT W°zOT 9°46 O°OOT i 
Go°T z°€ 0°0 0°70 SL°Ts L°06 T°L6 S*LS 86°96 O°OOT 8°16 7°€6 06°66 S*ZOT O°O00T 2°Lé @ 
00°0 070 0°0 O°0 Ss*aL S°ss $°%6 9°SS 79°46 0°96 O°O0T 6°L6 00°OOT~ O°S0T O°00T O°OOT T 


2 
NPS 
rt 


JeAY 








fe V uPpel4s 
qsearey ye sqyueTd SuTAtaAins aSequeoied pue *pouyeul uoTyeTRoout faqeTos}T erucqoozTuy 


ln 





*sedereae yOTd-z se ueaTs eyep oTseq f4qsearey 
qe suyerjs yeoq reSns Jo TeaTAIns BO poyjzeu UoTYeTMOOUT pue SzeTOST eTuoyooztuy Jo qoeTTH CT PTGeL 





4 bas Ether oft Ftaq 6s 
2 RE ETenotres bess 





OCF - 3,0¢ 

se 6.sak 6,00r 

a.f8 8,58 $\5a 9G .Gol 
#12 2.47 3.52 £5.20 
P52 0.48 Oar palde 
2.27 BM 2.6 “PF ap 
@aRT 2.20 0.02 o0.bor 
PET 8495 Baa fo.40 


itisvitcegqecs sbearaio zeda fon? 


ubaor 


asses eeuctasers Yo eined 6 





Binosoos iil ona U has e <H gbhetalevoni~ac at A \s 
Wiiwmgediag at exsyes 
soem 2D LY 


a? a0 .a33ed tagte os 





= 212 = 


Table 2, Yield of roots for sugar beet strains inoculated with Rhizoctonia 
. isolate 05 ee as percentage of check} basic data given as 2-plot 
averages, & 





Inoculation method and 











Ft. Col, Strain 
Description iabnan wahas ; a of Zoot = 

ee ee es 
SP 52108~-0 (LS-BR res, var.) Ace. 1353 Le aa Sart lLsS Sona. O48 
Rhiz. res. sel. (Acc. 1353 Q) 581815-05 22 BBS 7h) S849. va aaGe N07 5 
SP 55112-01 (LS-CT res. var.) Acc. 1366 - 3.4. 3h.1477.0 + 66:0. 57.0 
Rhiz. ress sel. (Acc. 1366 Q) 581815-06 hk” 5055 ~°73,0 ~ (92,0. 71.8 

" " "  (GWS Co, B579 2) 581815-019 5 6 620.2. «Geet «0085. Gee 

a " a (" " B590 2) 581815-022 footie 86,2 93.9 704 

fn " noo( " B525 2) 581815~013 Tn” 3a ee aeee TekG eonts 
Klein E (Europ. com!1.) Ace, 1208 G 9SFL4 920 66,6 ©5743 
GW 304 (com'1.) n 1220 926.2% 172 CO -ehShi9w ch Te7 
U-I E/1 monogerm hybrid n 1375 10 39.8 91.4 90.0 73.7 
American 1 " 2071 ies bao eos 76.4 61.2 
SP 5831-0 (LS~BR res. mm var.) " 2230 Dale is Oca Bet, Sis 70) oe 0 67 
General meat : 32.36 77.54 75.54 61.81 
Calculated F-value for strains 2.77 
5% point for F (for strains) ' 2.09 
Mean of Rhizoctonia resistant selections (5 strains) 65.69 
Mean of all other strains wae 
Difference e 06k 
LSD (5% point) applicable to difference immediately above 7.33 
Calculated F~value for inoculation methods aoa, > P 
5% point for F (for inoculation methods) 19,00 
Calculated F-value for interaction, methods x strains <1 





a/ For construction of this table "check" was considered as an average of A 
(non-inoculated) and B (mild isolate, essentially equivalent to A under 
conditions of this experiment), 
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Figure 1. General view of Rhizoctonia experiment R-l, Ft. Collins, 
Colorado, August 27, 1959, 21 days after inoculation. A block of 12, non- 
inoculated, l-row plots is in left foreground; a comparable block of plots 
inoculated with Rhizoctonia isolate B (mild) is in right foreground 
(inoculation method 1), 





Figure 2, Comparison of effects of 2 Rhizoctonia isolates, experiment 
R-1, Ft. Collins, Colorado, on August 27, 1959, 21 days after inoculation 
had been performed by means of method 1: foreground, isolate C; back- 
ground, isolate D, 
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Figure 3. Varying reaction of sugar beet strains to Rhizoctonia iso- 
late C, Picture was taken on September 26, 1959, 51 days after inoculation 
had been performed by means of method 1. (Exp. R-l, Ft. Collins, Colorado). 





Figure 4. Typical effects of Rhizoctonia isolate C (inoculation 
method 1) on surviving roots, as seen at time of harvest, October 9, 1959. 
At left is a representative root from a non-inoculated plot. The other 7 
roots constituted the entire living population, at harvest, in a comparable 
inoculated plot in which 20 plants were alive at time of inoculation 
(Aug. 6). (Exp. R-l, Ft. Collins, Colorado). 
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DEVELOPMENT OF BASIC BREEDING MATERIAL 
(Foundation Project 20) 


by Ge EB. Coe 


Advances that have been made in interspecific hybridizations, poly- 
ploidy, disease resistance, and productivity of basic breeding material 
will be presented in this part of the report. 


Progress of Species Hybrids 


Hybrid plants obtained by crossing Beta trigyna 2n = 36 (B. corol- 
liflora) as the female parent and tetraploid sugar beets (B. vulgaris 
2n = 36) as the pollen parent were backcrossed using B. corolliflora as 
the backcross pollinator. Seventeen vigorous pink-hypocotyl (R) plants 
from the backcross were interplanted with seven tetraploid green=-hypocotyl 
(rr) plants of B. wulgaris--six of sugar beet and one of Swiss chard. 
The progeny of each of the 17 plants of the backcross parent was composed 
of seedlings resulting from interpollination between the backcross plants 
and seedlings resulting from pollination by the tetraploid plants of 
B. vulgaris. The progenies of the tetraploid plants of sugar beet and 
of Swiss chard were composed of both green-hypocotyl and pink-hypocotyl 
seedlings. In these progenies chromosome counts were made only on the 
pink-hypocotyl plants. Of those examined 48 plants had 27 somatic 
chromosomes; 3 had 35; 112 had 36; 9 had 37; and one had 45. Those plants 
with 27 somatic chromosomes could have resuited from contamination by 
pollen from diploid sugar beets. It is likely that the others are the 
result of crossing between the tetraploid B. vulgaris (sugar beets and 
Swiss chard) and the interspecific hybrid plants. The seedlings which 
could be identified by hypocotyl color as interspecific hybrids were 
grown in the field in 1959. They had rather badly sprangled roots, not 
characteristic of sugar beets. The tops, however, were typical for 
tetraploid sugar beets. The progeny from the Swiss chard plant had 
leaves typical for chard. If these plants are fertile, some interesting 
Segregations should occur in subSequent generations. 


An amphidiploid line of a hybrid between B. patellaris and B. pro- 
cumbens has been produced. Attempts were made to hybridize plants of this 
amphidiploid with tetraploid sugar beets. Seeds obtained from this cross 
have not been planted. 


Polyploidy 


In 1959 emphasis has been placed on stabilizing and testing the 
tetraploid lines already established as well as on determining their 
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performance as pollinators when mated with diploid, male-sterile, monogerm 
lines in the production of triploid hybrids. Stecklings of these lines 
were grown last summer and will produce seed in the spring of 1960, The 
triploid hybrid, tetraploid SLC 91 MS x SP 5481-0, and the diploid hybrid, 
SLC 91 MS x SP 5/81-O0,were produced for nursery trials in 1960. 


Several lines have been tetraploidized at Beltsville, but only one 
inbred has given 100 percent tetraploid plants in subsequent generations. 
All other tetraploid lines that have been examined have contained at least 
a few aneuploid plants, and some lines also contained an occasional triploid. 


Improvement of Breeding Material in Disease Resistance, 
Sugar Percent, and Root Yield 


Some encouraging trends have been noted in the breeding materiai in 
the nursery tests on the Plant Industry Station, especially in the multi- 
germ stocks. Several factors have combined to make it possible to select 
higher tonnage lines with improved sugar percentagee 


Blackroot (Aphanomyces cochlioides) screening tests conducted in the 
greenhouse by C. L. Schneider have made possible the elimination of a 
large percentage of the susceptible progenies that would be low yielding 
in the nursery trials. Approximately three times as many high-tonnage 
progenies are now found in the same number of entries in the nursery tests 
as were found before the greenhouse screening test was employed. In addi- 
tion to a higher proportion of good tonnage progenies, an increase in the 
root yield in relation to U.S. 401 has also been noted. Of 61 muitigerm 
progenies which passed the greenhouse blackroot screening test, only 10 
were below U.S. 4Ol in root yield. Forty-two of the highest~yielding 
progenies were analyzed for sugar percentage. The average performance of 
these 42 progenies is shown in Graph I. The performance level of U.S. AO1 
at Beltsville is taken as 100, and other values are Shown in reiation to 
this base, Bars above this base line indicate performances above U.S. 401, 
and bars below this base line indicate performances less than U.S. 401. 
The root yield shown is probably above inherent potential for some of the 
progenies, Since much of their good yield undoubtedly is the result of 
superior resistance to blackroot and leaf spot. Similarly, the relatively 
high sugar percentage can partially be attributed to good leaf spot 
resistance. It is only as these lines are tested in an area where they 
are to be utilized that their average value for those environmental con= 
ditions can be assessede The level of yield and sugar percentage in some 
of the progenies is sufficient to make it reasonable to assume that some 
actual improvement in these attributes has been achieved. The increased 
attention given to selection for improved sugar percentage in the last 
four or five years is probably responsible for any improvement in this 
characteristic. 


For the past two years some attention has been given to selecting 
for decreased amounts of non-sugar Solids. Some progenies are def initely 
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lower in the total amount of these other solids; but progress in selecting 
for this attribute will be slow, since first consideration must be given 

to selecting for disease resistance, tonnage, and sugar content. Preliminary 
indications are that selecting in the present stocks for lower total 
non-sugar solids is feasible. 


The apparent higher level of blackroot and leaf spot represents actual 
improvement in disease resistance; but the extent of accomplishment is 
difficult to determine, because the basis of appraisal varies with the 
severity of the disease epidemic. These multigerm stocks will be of value 
in improving monogerm varietiese 


The progress that has been made in improving the more important 
characteristics of monogerm sugar beets is shown in Graph II. The major 
changes in level of blackroot resistance are a reflection of the number 
of backcrosses that have been made to blackroot-resistant multigerm sorts. 

It can be noted that the improvement in blackroot resistance is paralleled 
by improvement in yield. In comparison with commercial, blackroot-resistant, 
multigerm varieties, the monogerms already have an equal level of sugar 
percentage and leaf-spot resistance, but further improvement in blackroot 
resistance and root yield is needed. 


In Graph I a comparison is shown between the performance of the mono- 
germs SP 5831-0, SP 5834-0, the best 42 progenies of roots selected from 
SP 5831-0, the best 18 progenies of roots selected from SP 5834-0, and 
the 42 multigerm progenies previously mentioned. Although an equal number 
of progenies from the two monogerm lines were tested, there were many more 
high-yielding progenies from SP 5831-0 than from SP 583lj-O. The average 
level of performance of the former waS better in all aspects except 
leaf-spot resistance. SP 5831-0 has had one more backcross to blackroot- 
resistant stocks than has SP 5834-0; therefore, its better performance 
was not unexpected. The monogerm progenies of plants (132) selected 
from SP 5831-0 had a range in tonnage from 25 percent to 147 percent of 
U.S. 401i. Of the 42 high-yielding progenies tested for sugar percentage, 
37 were better than U.S. 401. In many of these the good sugar percentage 
is undoubtedly related to the better leaf-spot resistance, but it is 
thought that actual improvement in sugar percentage has been attained in 
some progeniese The average leaf-spot rating of the 132 monogerm progenies 
was /|.28 compared to a rating of 5.0 for U.S. 401. (The lower the rating, 
the higher is the resistance.) The average leaf-spot rating of the J2 
high-yielding progenies was 3.99, the highest-yielding progenies being 
slightly better in leaf-spot resistance than the average of all the 
progenies in the test. Blackroot ratings were obtained on 39 of these 
42 progenies. The average rating for the 39 progenies was 91.20, while 
the average for 128 of the total 132 progenies was 93.47, which indicates 
that the high-yielding progenies averaged slightly better in blackroot 
resistance than the lower~yielding progenies. More details of this test 
are given in the report by C. L. Schneider. All 39 of the high-yielding 
progenies tested for blackroot resistance were better in resistance than 
U.S. 4O1l. These greenhouse blackroot ratings indicate marked improvement 
over the previous generation, which may be attributed to the fact that 
the roots were selected under severe blackroot exposureée 
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Graph 2. Improvement of monogerm sugar beets based on nursery and greenhouse tests 
at Beltsville, Maryland. 
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SCREENING TESTS FOR BLACK ROOT RESISTANCE 


C. L. Schneider 


Seed lots of Beta vulgaris were grown in the greenhouse and 
inoculated with pure cultures of Aphanomyces cochlioides to determine 
their degree of susceptibility to the black root disease. The seed lots 
tested comprised: 1) sugar beet lines developed in the U.S.D.A. breeding 
program, and 2) culinary forms of Beta vulgaris. 

The screening tests were conducted in accordance with methods 
previously described in Sugar Beet Research, 1958 Report. The seed lots 
were grown in replicated Jj-inch pots or O-inch saucers of steamed soils 
and after seedling emergence was complete, aqueous suspensions of zoospores 
were introduced into the soil. The degree of black root severity was 
evaluated according to the amount of damping off and the severity of 
symptoms on the surviving plants about 30 days after inoculation. 

The disease ratings of each seed lot are expressed as the degree 
black root in percent of that of the commercial check variety U.S. Ol, 


included in each test. 
Tests of Sugar Beet Lines 


Sugar beet lines developed in the U.S.D.A. breeding program that 
were Screened for resistance to Aphanomyces in the greenhouse included 
307 multigerm lines, 227 monogerm lines, and 73 monogerm hybrids. As 
shown in Table 1, there were a considerable number of lines, including 
monogerms, that were classified as more resistant than U.S. 401. Inferior 


black root ratings served as a basis for eliminating lines from additional 


| stile cali 
BOWATSCICSA TOOR SOAS 904 er2at OV Res 


wWhismios J sD 




















- 
One Szinineetg sie ac nwomwy sisw of samy Surv aiod Wo t1ok, ba - 
ey 


Sikmunteb of aghiot tits ) seo ymonaiton Io eesud fag oan thw THLUIG 


_— — - —— ee - ee 


a7 

2 

oe 
ie 


‘ aYoi bese mid poRaeeh Joor s5efd sA7 va Voit (ditqs tua lo pe: ie 
gakborad .A.0-2.1! sid ni bsqoteveb eanii #904 aagua (1 sbead het 
Brag. ated Yo enzo) yaanking (S bas smangas 
er . | <n 
7S apenion Nitw sonabyas nt batoubnoo stew efes? grineesse on 


Sfol bese oT ,troqest SPCL ,dorasseR te04 zayue ak dedkvagsd vhs ne 
ie 


5 = 


Hioe bona ; oasaé doni-O 26 @joq doti-h sesaskiqes md nWwOIR B 





9 
, 
3 ‘ 


- 
AB FOIEO: & 30 Go c?noerav SuUONUDS ~atelaros Re SOTTH ‘i 2Ors aakibens at 


a @iw ¥: ry HY m2 Os ¥Se@ia to 9919 eb efT 7 Lioa atit otad | wee i: a 
7 ms 


. wn YSixtevee tH) bas Yo griqend Yo fouome std oF eas 


rn 


e ROC THEUAOR. I9T38 BYeh OF Seode ernaia seiviviwe silt aoe 
. S2Egoh OF ch baaterque ots fol heae fase to agmiday mn id me 

Di oe Oe 

: iJ freA ‘ : - 4 

i WAP <€.0 yserrav + Laisigmmo> sd? Yo tans Io Tapsteg fd 


ar . 
a . , feet dome al 


: | esntd zta98 zagv@ to afesT 


y 

= ; = , 
— ~be tn e 7 * : ‘ 

7 6 } f i2DoS tt .AsG.0,'7 sat ot bsqoksveb asmkt 3 sf 

> =~ 49979 SAT «k SenymonatgA of somatengog ‘70 bau 

 seeeay meegonom CY bra ,eemil aysyonom TEs soe tt 


Mhebionmt ,asnil to eden eldeysbienes & sagen aaa 


i e re rahe con ‘ a8 — ‘ 2, & 7 
fancttinbs wor) avez! misaniniio tol giaad s as bevieg 


= 222 = 


tests in field plots. 

One group of monogerm lines (Group I) was strikingly more resistant 
than the second group (Group II). The reason might be attributed to the 
fact that the mother roots from which the Group I progenies are derived 
were Selected from the field at the Plant Industry Station in 1958 when 
black root exposure was relatively severe; whereas the roots from which 
the Group II progenies are derived were selected in 1957 when black 
root exposure was considerably lighter. 


Table 1. Distribution according to disease rating of sugar beet lines 
in greenhouse screening tests 





Type No: of Vee p : , : 
: Black Percentage of lines in each disease rating 
of lines 1/ 
Line tested Oe ee 
Rating 70 80 90 100 110 120 130 
Multigerm 307 0310 20a ec sO Le 3.8 0 
Monogerm 
(Group I) 128 94 0 Ned emer i2eo 5-4 0.9 0 
Monogerm 
(Group II) 99 106 0 eles ole ecu Lee cee 0 
Monogerm 
hybrid 73 Sth IG MK escrsystp ey eer RH 


1/ Rating of 100 = that of U.S. 401. The higher the numerical rating, 

the greater the susceptibility. 

Tests of Cultivated Forms of Beta vulgaris 

A survey was made to determine the extent of variability in black 
root susceptibility among cultivated forms of Beta vulgaris. Over 170 
seed lots were inoculatedwith zoospores of Aphanomyces cochlioides in the 
greenhouse. These included: 1) Accessions from the Regional Plant 
Introduction Station, Ames, Iowa, comprising introductions from Afghanistan, 
Burma, China, Bgypt, Ethiopia, India, Iran, Iraq, Lebanon, Pakistan, Syria, 


and Turkey; and 2) seed lots of cultivated varieties of garden beets, 
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mangels, and chard supplied by local seedsmen,. 

There were wide differences in black root susceptibility among the 
seed lots tested, with the majority considerably more susceptible than 
sugar beet variety U.S. 401i and other varieties developed for black root 


resistance, (Tables 2, 3, and J) 


Selection for Resistance to Aphanomyces in the Greenhouse 


Studies were continued to determine the effectiveness of increasing 
black root resistance of sugar beet lines by selection in the greenhouse. 
Among the lines most resistant to Aphanomyces in inoculation tests, 
selections were made of the most outstanding plants that survived severe 
exposure to the disease. Polycross progenies of the selected plants were 
tested in the greenhouse, and their degree of susceptibility was compared 
with that of the mother line from which they were derived. 

Among one group of 13 polycross progeny, three had black root ratings 
significantly lower than that of their parents (Table 5). Additional tests 
in field plots are to be made in order to evaluate more fully the effec- 


tiveness of selection for black root resistance in the greenhouse. 
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‘Table 2, ; 
Disease Ratings of Beta vulgaris Seed Lots from Ames, Iowa, Plant Introduction 
| Station, Inoculated w phanomyces cochlioides in the Greenhouse 


Seed Lot No. Plants Disease Seed Lot No. Plants Disease/ 
No. Inoculated Rating No. Inoculated Rating 
PE Gey PEEP IER LION DE NG EPA OIL LEILA LRT ELE, OOD LENGE LI ILI LIN ALES P ELLIE LLL LLL LE LE ALN NDE LLNS EA LAL, IIL LE OEE LEELE ORES LL I LL LE ELITES ILI, 


PI 116808 50 , ed PI 16901) 118 iL 
116809 46 10¢2/ 169015 118 125 
116810 37 121 169016 12h, 120 
116906 22 116 169017 - 121 127 
117113 32 12h 169018 120 130 
10302 LS 137 169019 o 17 
109038 43 119 169020 121 103 
109039 27 108 169021 Md 13), 
1090.0 20 125 . 169022 109 121 
113306 Te 113 169023 alate 119 
11711) 23 125 16902), 120 117 
120690. 30 LU) a/ 169025 116 123 
120692 69 99> 169027 10), 10 
12069 My 150 169028 50 13 
12069. 2 13 1.69029 ho 129 
120700 3h 137 169030 8 12) 
120701 pe 135 169031 9 99 
120702 9 128 169032 ho 115 a/ 
120705 18 107 17150), 7 110- 
120706 30 2a 171505 h9 125 
120707 32 17. 171506 28 118 
163176 bby 120 ‘171507 8 157 
163177 ~~ — 171508 “~% mnt 
163178 8 119 171509 ho 157 
163179 h3 115 171512 32 126 
163180 27 130 9 171513 8 11h 
163181 7 100 171516 1 115 
163182 38 122 171518 18 10 
16172: 3 112 171519 Z 136 
16.292 5 poe 172729 
1ege8 19 106 172730 5 157 
16363 hi? 116 172731 hi 123 
1695 2h 126 172732 3h; Tall. 
1652), So oreo 172733 96 
16553 2: 102 1727 34 16 95 
16,659 46 113 172735 33 128 
164.671 ~- == 172736 ko Ti 
164747 15 12h Lf27aT @ 32 111 
16805 ho 113 1727h0 h2 117 
164806 - 46 11) 9/ 172741 ot] 113 
16810 20 100 17361 a 114 
16968 15 113 1738)1 Li? lok 
164,978 “S19 110 17382 Ly ah 5 
16013 49 ve a 2 “i 
| 107 . 

122005 ps 131 Uo38 M2 120 
6548 120 12 174,059 

1688 : 29 97 - 17,060 20 12 

16737h «(0117 148 17,061 32 128 


(Continued ) 
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Table 2. (continued) 


Seed Lot No. Plants Diseas Seed. Lot No. Plants Disease 


No. Inoculated Rating — No. Inoculated Rating .. 
FI 17062 18 102 PI 179180 9 
171063 26 116 , 1798); if te 
174,792 h2 Us 97 1.7985 117 109 
1750h6 43 111 180),09 107 113 
17507 6 125 18010. . 116 108 
175594 18 153 181011 115 115 
| 175596 25 126 181715 96 110 
175597 46 113 181716 88 1: 
175598 ya 120 181717 81. - 109 
175599 ee 110 - 181718 3h 128 | 
175600 h6 / US 181931 30 138 
175601 6 123 1821) 11 12) 
17642 33 | 115 1821.6 33 127 
176,26 dy 157 183211, 33 119 
17627 3 matt 193457 35 113 
17629 HG vu: 139 193158 29 128 
176432 Uy 130 20,678 1 ont 
176872 7 119 206,07 38 107 
17687 3 2 131 206,08 38 11) 
176875 2 yh 212883 39 119 
177269 2 ~~ 215577 7 ae 
177271 32 129 21796), y2 116 
177272 105 127 220165 3h 148 
177273 112 Lad 220506 35 126 
177275 92 115 220508 hy 128 
177276 55 109 220509 9 136 
178837 79 112 220645 11 Wy 
179173 95 3 221436 2h Wy1 
17917), . 60 111 222233 10 155 
179175 96 116 222768 5 yy 
179176 103 120 223755 8 121 
179178 120 Roe: 22)168), “a 131 


179179 23 115 229683 Vi7 150 





i/ Disease Rating: Percent of blackroot as compared with commercial sugar 
Pa beet variety US 01, which * 100. The higher the rating, 
the greater the amount of black root. Ratings are given 
as means of 5 replicates. 


2/ A tendency toward annualism was noted in that plants produced seed stalks 
within 60 days after planting and at relatively wam 
temperatures. 


* No test because of insufficient number of plants. 
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Table 3. Disease ratings of cultivated types of Beta vulgaris, 
inoculated with Aphanomyces cochlioides in the 


greenhouse. 


: Disease 
Type Variety hatin 


Garden beet Winterkeeper 108 
Detroit Dark Red 120 
Crosby's Extra Early Lai 
Barly Blood Turnip 116 
Early Superb 123 
Green Top Bunching 119 
Barly Wonder 120 
Perfected Detroit 122 
Flat Egyptian 109 
Crosby Bgyptian 114 
Special Crosby 125 
Mangel Mammoth Long Red 124 
Giant 119 
Dark Green White Ribbed 119 
Chard Fordhook Giant 128 
Lucullus 110 
"Rhubarb" 123 





Table 4. Distribution according to disease rating of Beta vulgaris seed 


lots inoculated with Aphanomyces cochlioides in the greenhouse. 





Disease Rating No. of Seed Lots 

Categories in Each Grou 
[1] 80 0 
[2] 90 1 
[3] 1001/ 13 
[4] 110 46 
[5] 1202/ 54 
[6] 130 35 
[7] 140 13 
[8] 150 8 
[9] 


160 ; 
Total a, 


1/ Median value of Group 3 = Disease rating of black-root-resistant 
ba variety U.S. 4Ol. | ; 

2/ Median value of Group 5 = Disease rating of susceptible sugar beet 
a check variety 
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Table 5. Comparison of black root susceptibility of sugar beet lines 
and progeny of plants selected from them as resistant to 
Aphanomyces cochlioides in the greenhouse. 


Line from which Percent Ty 
selections Selected line Black root ~ 
were made Test I Test II 

§53121-1 40.6 pr i 
" 58660-1 44.8 ---- 
" 58662=1 60.8 ---- 
553127-1 51.9 — 
" 58665-1 52.8 ---- 
. 58067~1 46.1 eae 
5600-01 54.9 ene 
ee 58077-1 54.0 oe 
55823-1 55.6 63.9 
" 58633-1 36.9 57.6 * 
_ 58637-1 574 64.3 
55887=1 45.0 67.8 
¢ 5860-1 38.6 49 °F 4 
" 58641-1 49.6 = 61.8 
rT) 5862-1 61 03 63 3 
5531001 5301 62.2 
- 58639-1 479 61.5 
553108-1 570A 69.0 
> 58049-1 43 3 60.4 * 
§53111<1 537 65.3 
s 58053-1 O402 0602 
LSD (P = .05) Tesi 
(P = eOl ) 9 e7 Ex 





1/ Percentages converted to angles in degreeSe 
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DEVELOPMENT AND EVALUATION OF SUGAR BEET VARIETIES 
SUITABLE FOR THE GREAT LAKES REGION 


Breeding to Combine Resistance to Leaf Spot, Black Root, and 
Curly Top in High Quality Lines and Productive Varieties 


Evaluation of Miscellaneous Varieties 


Foundation Project 26 


Dewey Stewart F. V. Owen 

G. E. Coe A. M. Murphy 

C. L. Schneider H. W. Bockstahler 
J. O. Gaskill G. J. Hogaboam 

J. C. Overpeck H. L. Bissonnette 


Cooperators conducting field tests: 


Farmers & Manufacturers Beet Sugar Association 

American Crystal Sugar Company 

The Great Western Sugar Company 

Spreckels Sugar Company 

Canada and Dominion Sugar Company, Ltd. 

National Sugar Manufacturing Company 

Northern Ohio Sugar Company 

Colorado Agricultural Experiment Station 

Michigan Agricultural Experiment Station 

New Mexico Agricultural Experiment Station 

Tribune Branch Station, Kansas Agricultural 
Experiment Station 
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Development and Evaluation of Varieties Suitable for 
the Great Lakes Region, and Breeding to Combine 
Resistance to Leaf Spot and Curly Topd/ 


The development of monogerm varieties and hybrids is being emphasized in 
the sugar beet research conducted in the Great Lakes region. In addition 
to monogermness, other characters=-such as yield of roots, high quality, 
and resistance to leaf spot and black root--are major objectives of the 
breeding program. In some sugar beet districts, where damage caused by 
curly top has been greatly reduced through the use of resistant varieties, 
leaf spot apparently is increasing in severity; consequently, there is a 
growing need for varieties that are resistant to both leaf spot am curly 
' top. Results of field trials with varieties that are resistant to both 
leaf spot and curly top are included in Part II as weli as in Part X. 


Cooperative Tests in the Great Lakes Region.=-=The cooperative field tests 
in Michigan, Ohio, and Ontario, Canada, were conducted chiefly to evaluate 
four monogerm hybrids, a monogerm synthetic variety, and US 01, a multi- 
germ variety widely used in the Great Lakes region. The summary and statis- 
tical analysis of results from six Latin Square tests are given on page 
23. Data pertaining to these six varieties, which occurred in other tests 
that differed in experimental design or in entry numbers (pp. 28, 250, and 
252), have not been included in the summary. Leaf spot was reported as 
severe at Malinta, moderate at Sebewaing, and only slight or negligible in 
the other tests included in the summary. Except for the test at Croswell, 
where black root was reported as moderate, this disease was a minor factor 
in varietal performance. 


Attention is called to the performances of the monogerm hybrids SL, 108MS xX 
SP 560-0, SL 117MS X SP 581-0, and SL 117MS X SP 571,-0. These are 
hybridizations in which a male-sterile monogerm line is used as, the prin- 
cipal seed bearer and a complementary multigerm variety is employed as the 
pollinator, with a resultant low percentage of multigerm seed in the commer- 
cial hybrid. The two monogerm lines SL 108MS and SL 117MS were developed 
at the Salt Lake City Field Station where discriminate selection could not 
be applied for leaf spot and black root resistance. The multigerm varieties 
SP 5),60-0, SP 581-0, and SP 571\~0, which were developed in the breeding 
research conducted at the Plant Industry Station and in the Great Lakes 
region, are among the better sorts in resistance to leaf spot and black 
root. Comparisonsof varietal performances based on average values given 

on page 23) ate of interest. The three commercial monogerm hybrids did not 
differ significantly in either sucrose percentage or acre yield of roots. 
If comparisons are made between each of the three monogerm hybrids and 

US 01, it is found that the monogerm hybrids are significantly higher in 
sucrose percentage and do not differ significantly from US 01 in gross 
sugar production. 


Except for sucrose percentage below that of SL 108MS X SP 560-0, the 
monogerm hybrid SP 58169-01 did not differ significantly from the three 
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commercial hybrids in root yield, sucrose percentage, or gross sugar produce 
tion. Furthermore, SP 58169-01 did not differ significantly from US 0] in 
any of these same attributes. 


The monogerm variety SP 583-0 is known to be about equal to US 01 in leaf 

spot resistance,. The average sucrose percentage of this variety, as summar- 
ized on page 231, is slightly above that of US 01, but the acre yields of 

roots and of gross sugar are significantly below that of US 01, the differ- 
ence being about 11 percent. In other tests not included in the summary, the 
monogerm varieties SP 5831-0, SP 5832-0, SP 5835-0, and SP 5836-0, which were 
developed in the same program of breeding, show about the same level of per- 
formance as SP 583-0, except for a slight improvement in sucrose percentage. 


Although monogerm lines are being emphasized in the breeding research, there 
are several multigerm sorts which require further field evaluation. A number 
of these multigerm lines and varieties are entries in tests conducted at East 
Lansing, Michigan, by Hogaboam and Bockstahler (pp. 250, 252), and in tests 
reported by the Northern Ohio Sugar Company (pp. 254, 257). Attention is 
called to the performance of a leaf-spot~resistant variety, SP 5822-0, which 
was developed by G. E. Coe from the interpollination of seven clones. In the 
tests reported by the Northern Ohio Sugar Company, SP 5822-0 was highest in 
gross sugar production and in thin-juice apparent purity. In the North Nur- 
sery Test at East Lansing, where a combination of unfavorable weather and 
disease damage had a profound effect on sucrose percentage, SP 5822-0 was the 
only entry, among 36, producing roots that even approached marketable quality. 
In this test, Synthetic Check (European) and SP 5822-0 had approximately the 
same yield of roots, but the sucrose percentages were 5.8 and 11.4, respec- 
tively; and the sucrose reading of US 01 was 8.0 percent. Eight pounds of 
seed of SP 5822-0 will be available for increase and utilization in 1960. 

It is of interest to note that SP 571850-00,a storagesroteresistant selection 
by Gaskill, was significantly above all entries, except SP 5181-0 and SP 5810-0, 
in the North Nursery Test at East Lansing. 


Leaf Spot and Curly Top Resistance.--A few varieties carrying resistance to 
bo th oat spot and curly top have been included in tests of 1959.. The per= 
formances of SP 571-0, SP 57102-0, SP 57109-0, SP 58100-0), and SP 57102=0 
have been given in Part II and Part X. Some of these, notably SP 571-0 and 
SP 57102-0, have been used as pollinators in the production of hybrid sced. 
The commercial monogerm hybrid SLC 122MS X SP 571-0 was significantly higher 
than US 35 in root yield and gross sugar production in a test conducted by 
the American Crystal Sugar Company in Texas (p. 266) and gave excellent per~ 
- formance in a test at Taylorsville, Utah (p. 2h). 


Miscellaneous Varieties.--Breeder seed and varieties have been made available 

e eshog sugar Beet Breeding Institute, Landskrona, Sweden, and by 
breeders in Poland and Austria. These accessions were included in tests by 
Gaskill (p. 270) and by Hogaboam (p. 271) to determine their level of leaf 
spot resistance rather than root yield and sucrose percentage. The Russian 
monogerm introductions in tests by Gaskill and Hogaboam are discussed in 
Part XI of this Report. 
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Breeder seed, inbred lines, hybrids, etc,, 
included in field tests reported in Part X 


Seed Reported 
Designation on Page Now: Salient Characters 
SP 5460-0 MM (WC 6327) 250, 252 Leaf spot-blackroot 


SP 5481-0 MM (Lot 801) 
SP 5510-0 MM (WC 7370) 
SP 55600-01 MM 

SP 5611-0 MM 

SP 571-0 MM (U-I incr.) 
SP 5713-0 MM (WC 8306) 
SP 5714-0 MM (WC 8220) 
SP 5716-0 MM (WC 8308) 
SP 5724-0 MM 

SP 5733-0 mm (WC 8310) 
SP 57102-O0 MM (U-I incr.) 
SP 57109-0 MM 

SP 571850-00 MM (WC 8309) 
SP 5822-0 MM 

SP 5831-0 mm 

SP 5832-0 mm 

SP 583-0 mm 

SP 5835-0 mm 

SP 5836-0 mm 

SP 5840-0 mm 

SP 5850-01 MM 


SP 5851-01 MM 
SP 5852-01 MM 


2509257,270,271, Leafspot~-blackroot 


250-257 
254,250,257 
254,256,257 
pe ae 
250=252,272 
250=257 ,272 
250-257 ,272 
254-250, 257 
250-257 
250-252,260, 
264 , 266 
262 
250-257 
250-257 
250,252 
270 
234-252 ,268 
250,252 
250,252,208 
250,252 
250-257 


250, 252 
250,252 


Leaf spot-blackroot 
Leaf spot-blackroot 
Leaf spot=blackroot 
Leafspot-curly top 
Leaf spot~blackroot 
Leaf spot=-blackroot 
Leaf spot=-blackroot 
Leaf spot=-blackroot 
Leaf spot-blackroot 
Leafspote-curly top 
Leafspot-curly top 
Storage rot res. 

Leaf spot-blackroot 
Leaf spot=blackroot 
Leaf spot=blackroot 
Leaf spot=-blackroot 
Leaf spot=-blackroot 
Leaf spot-blackroot 


Leaf spot=blackroot 


reSo 


reSo 


reso 


TeSo 


YeCSo 


reéSo 


LeSo 


reSo 


reSo 


LeSo 


reso 


FCS’ | 


FeESo 


reso 


LESo 


TESo 


LeSo 


TeSe 


reSe 


TeSo 


Bolting res. sel, LS-BR 


Bolting res. 
Leaf spot=biackroot 


sel. LS-BR 


reSo 
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Seed Reported 
Designation on Page No.: Salient Characters 
SP 581000} MM 262 Leafspot-curly top rese 
SP 58101-0 MM 250,252,200 Sel. from US 104 LS-cT 
SP 58169-01 Mm 234-252 Leafspot=-blackroot rese 
SP 591101=-0 mm 270 Storage rot res. 
SLC 20 mm Klein EB 261 
SL 91MS x Gw67l 260 SLOIMS is monogerm 
SL 10¢MS x 5460-0 231-252 Com’i. aybe «mm x MM) 
SL 117MS x 51181-0 234-252 Hybrid (mm x MM) 
SL 117MS x 571-0 250,252,201|,266 Hybrid (mm x MM) 
SL 117MS x 5714-0 234-252 Hybrid (mm x MM) 
SL 117MS x 5714-0 250,252 Hybrid (mm x MM) 
SL 117MS x 5716-0 250,252 Hybcid (mm x MM) 
SL 117MS x 57102-0 250,252,204,266 Hybrid (mm x MM) 
SLC 117 MS x Am. 56-407-0 266 Hybrid (mn x MM) 
SL 119MS x 5714-0 250,252 Hybrid (mm x MM) 
SL 119 MS x 5733-0 250,252 Hybrid (mm x mm) 
SL 119 MS x (60laa x 566-0) 250,252 Hybsid (mm x mm) 
SL 119 MS x (6Olaa x 558-0) 250,252 Hybrid (mm x mm) 
SL 122 x 571-0 250,252,206 Hybrid (mm x MM) 
SL 122 x 57102-0 250,252,204,266 Hybrid (mm x MM) 
US 22/4 262 Curly top res. 
US 35 266 Curly top reSe 
US 56/2 272 Boiting res. 
US 400 272 Leafspot=blackroot res. 


US 401 (Lot 810) 234-257,270,271 Leafspot=biackroot reso 
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Seed Reported 
Designation on Page Noe: Salient Characters 
Acc. 1327 Syne Ch. MM 250,252 Buropean 
PI 2511575 mm 2705272 Russian monogerm 
PI 254576 mm " 
BL 70 (mm lines x Ac. 345) 248 Hybrid (mm x MM) 
EL 71 (mm lines x 53AB1-32) * 
Am. 58-602 mm Am. 3S 268 Monogerm (Waseca) 
Am. 58-603 mm Am. 3S G, Monogerm (Blue Barth) 
Am. 58-809 mm Am. 3S « SLC 15 x Am 56-601 
Am. 58-305 " SLC 3 x Am. 3N 
Am. 58-608 mm Am 3S Me Monogerm backcross 
American 2 26) Commercial 
American 3N 268 Commercial 
Gw674-57AD 260 
Gw 674 x US 401 254-257 
U-I £114) monogerm 262 
CLR 2N (Poland) BOs ere Leafspot reS. 
CLR Poly (Poland) * es 
JanaszAJ, (Poland) eS High sucrose 
Udycz 2A (Poland) : We 
4) N D (H 3609) 270,271 Hilleshd’g Inst., Sweden 
4N I (B 7685) " " 
k N J (CH 19) tt ov 
| N Z (H 3790) " " 
4 N DP (H 5828) " 3 
4 N UP (H 3958) 4 " 
Tetra (H 3611) " " 
Maribo P-Al 264, from Sedimayr 
Maribo P=A3 " ‘ 
Maribo A-5 as wy 
Maribo P=A10 " vs 
Polybeet 262 
Klein B 201 271 


National Blend 


Summary of 6 « 6 X 6 latin square experiments conducted by F & M Years 1959 
member sugar COMpanLese 
Locations; Centralia, Ontarios Wallaceburg, Ontario; Malinta, Ohios 


Sebewaing, Michigans; LePorte, Michigan; and Croswell, Michigan. 
(See pages 236, 238, 240, 22, 2h, and 2h6) 


(Results given as 6 plot averages) 


i Acre~Yield : : sBeets 
Gross : 3 3 tpor 100! 
Variety end Deseriptian , Sugar + Roots s Sucrose :Purity tof row 
nnn nye nec en 
els rt 2 Pounds +: Tons : Percent :Percent: Number 
L 108MS X 5460-0 Mm i 56271 +,19-38 4% 3 14.462! :87.4232: 62 
SL 117MS X 5461-0 Mm t 5363 3: 19.05 4 +: 14.0823 387.5283: 86 
SL 117MS X 5714-0 Mm ; 5177 § : 18.29 > : 14.1352 387.898\1 85 
58169-01 (mm lines X S494-9)um : 52264 1 19.15 3 1 15.7154 186.5285. 79 
5834-0 Syn» Var, mm 3 4768 @ : 17.51 6 1: 13.7025%385.9700s 74 
US 401 (Lot 810) MM : 5367 2 : 19.88 | +: 15.5276 :86.888%1 79 












General Mean rel | ony Bet RBS 1 BOS Ther Ts COSTS ao 


ean T5097 ~©& ~»6©004196~)~=0s 0614862 302165103 
"as % Gen. Mean : 2 BT 8482 : 1.07 30019 9: 1 2049 


: 0.421 20.492 4 6 
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Variance Table 


Latin Square Analysis 










’ Mean Squares 


nen ee lintel 
Source of variation t D/F t Gross 2 min navn Beets 
:6; 4: £xSugar : Roots : Sucrose : Purity tper 100! 
:ExpsExp1 ’ 3 : ;0f row 
iow 1 i : t : 

- Between locations 45°48 # 11,340,334 « 138.15888 3 15.572741 4 47.850902::: 210 | 
Between varieties '5 39 % 488,029 3 4.2850 ; 04730161 ; 1.910330 ; 106 
Variety X Location 325 315 1 136,758 3 1.0565 «3. 0.132604 : 0.106377. 3 24 

; ; =i 
Total 235 324 3 3 t t t - 


Calculated F. value 5/25 5/153 3.57" + - 4.06% 3 5.51l** 2 17.96% : 4e44ue 










for sige 5 


Rege 5 
wre ho yg Mg /25 BAG: 8.88 1 8686 S686 + 8 466 1 3.86 


@summary of only 4 experiments as purities were not run in Canada. 


AGRONOMIC EVALUATION TEST ~ 1959 


Conducted bys: Mes Re Berrott. 
Location: Harold Gremel farm, Sebewaing, Michigan. 


Cooperation: F & M Beet Sugar Association, Michigan Sugar Company. 


Date of Planting: April 25, 1959. 
Date of Harvest: November 7, 1959. 


Experimental Designs 6 x 6 Latin square. 
Size of plots: 4 rows x 70 feet, 28 inches between rows. 


Harvested Area per Plot for Root Yields 2 center rows x 68 feet, hand 
topped. 


Samples for Sucrose Determinations: Two eight=-beet samples selected at 
randome 


Stand Counts: Harvested beets counted when weighed. 
Recent Field History: 1958 ~ Navy Beans 350#: 5-20-20 with Manganese; 


1957 - Pasture, manured; 1956 = Hays; 1955 - Oats seeded 350# 5-20-20 
with Manganese. 


Fertilization of Beet Crop: 650 6-24-12 under the row with Manganese 
and Boron; 1lo5y 10-40-0 with the seed, 8 tons of manure vor acre. 
Leafspot Exposure: Moderates 

Black Root Exposures Slight. 


Other Diseases and Pests: None. 


Soil and Seasonal Conditions: Moist seedbed, good weather conditions 
throughout the season. 


‘Reliability of Tests Excellent. 


Cooperator: F. & Me Beet Sugar Association, Michigan Sugar Co. Year: 1959 
Location 3 Harold Gremel farm, Sebewaing, Michigan. Expt.: 5904 


(Results civen as 6 plot averagos ) 


: 
Acre#Yield 3: Beets per 


: 
Variety and Description : Gross 3 ie ; ; 100! 
: Sugar : Roots : Sucrose : Purity : of row 


¢ Pounds : Tons : Percent : Porcent: Number 








SL 108MS X 5460-0 Mm : 61261.: 24.60% 12.50 | : 83.28 2: 75 
SL 117MS X 5481-0 N : 607121 26.122: 11.65 5 : 83.342: 88 
SL 117MS X 5714-0 Mm +: 56106: 23.836: 11.783 : 84.02): 82 
58169-01 (mm lines X P294-9)mm + 59113 : 25.253: 11.754: 82.066: 76 
5834-0 Sim. Vars > \mm : 57238 3 24,020: 1149272: 82.096: 81 
US 401 (Lot 810) egjaMi 1 690243 26.38/: 11.22 6: 82.59%: 79 
sea et ea c 
General Mean et t) SB9le tt 26605 9t:9. 11480 : 82.90 3: 80 
S.E. Variety Mean ; 215-7 + «9084 3 0.2537 3 0-7499 ; 3.05 
N "as % of Gen. Mean : 3.66 :3.63 ye 4. Ois 90 ead 3 eet 


Diff. req. for sige (Odds 19:1) : NS : NS : NS : NS : NS 


dete ei i eg ene pees acento  S 
N Variance Table 
Latin Square Analysis 


pobcrearanee eee ng a ae 
Mean Squares 








: : 
: : : : Boots 
Source of variation } D/F : Gross i : : : per 100! 
7 ; Sugar : Roots : Sucrose ; Purity ; of row 
: : : : : : 
Between columns : 5 : 410,667 : 942730 : 0.6649 t 1.6061 bee 2 OF: 
Between rows : 5 21,335,817 +: 23.5433 2.3089 “% 4.9968 % 5 29 
Between varieties 3 53 255,011 : 6.8347 : 1.0429 ¢ 3.6673 : 132 
Remainder ~ Error : eu. 3 e1y.coL s 4.9524 : 0.3863 3 303752 : 56 
‘ ‘ 3 : 3 y : 
ee tng ecto eect 
Total : 35 3 : $ 3 3 
Calculated *. value : 5/20: negative : 1.388; 2.70NS ;  1.09NS8 ; 2,578 
: : ; : : : 
Reqs for sige 5% level: 5/20 + 2e71 $ ée71 3 2.71 3 2e71 @ 2.71 
f i Pe tS /e0-3 4610 ¢ 4,10 ae asi 14 4el0 : 4.10 
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AGRONOMIC EVALUATION TEST + 1959 


Conducted by: Me Re Berrett, Gs BE. Nichol. 
Location: Ross Thayer farm, LaPorte, Michigan. 


Cooperation: F & M Beet Sugar Association, Monitor Sugar Division. 





Date of Planting: May 2, 1959. 





Date of Harvest: October 28, 1959. 





Experimental Design: 6 x 6 Latin square. 
“ma tei Babb i, oo ae 


Size of plots: 4 rows x 70 feet, 28 inches betv on rows. 
TE Ee er. 


Harvested Area per Plot for Root Yields 2 center rows x 68 foet, hand 
toppede 


Samples for Sucrose Determinetions: Two eight-beet samples selected at 
ro 


Stand Counts: Harvested beets counted when weighed. 


Recent Field History: 1958 = Clover; 1957 = Wheat seed 300# 5-20-20, 200} 
12-12-12 Spring; 1956 = Beans. 


Fertilization of Beet Crops 400# 6-24-12. 
Leafspot Exposure: Slight. 

Black Root Exposure: Slight. 

Other Diseases and Pests: None. 


Soil and Seasonal Conditions: Moist seedbed, good weather conditions through- 
ou @ season. 


Reliability of Test: Excellent. " 
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Cooperator: F. & Me Beet Sugar Association, Monitor Sugar Division. Years 1959 
Location : Ross Thayer farm, LaPorte, Michigan. Expt.: 5905 


(Results given as 6 plot averages) 


: Acre-Yield $ : : Beets per 


: Gross 3 : : $ 100! 


Variety and Description : Sugar : Roots : Sucrose: Purity 1 of row 


eee A A EOL LL LO LL EDDIE L ALLE OL LN 


: Pounds : Tons : Percent: Percent: Number 


SL 108MS X 5460-0 Mm +: 7626! : 23.281: 16.38 11: 88.683: 88 
SL 117MS X 5481-0 Mm  : 70292: 21.885: 16.0721 88.4221 91 
SL 117MS X 5714-0 Mm 3: 70672: 22.044: 16.0233 88.85): 89 
58169-01 (mm lines X 9491-0) wm: 66375 2 22.093: 15.030: 87.365: 74 
5834-0 Syn. Vare mn : 58464: 19.93: 14.684: 86.855: 69 
US 401 (Lot 810) MM. 3.70214 : 22.647: 15.524: 87.78%: 80 
General Mean ¢ FES72 4:1 helo tubeless et oreo, 82 
See Variety Mean 3 162 oot 0.5605; 0.1585: ~60563 3-4 
. "as %Zof Gene Mean : 2.36! 2.55 * 1.01 * 0.69 # 4.15 
Pa a a a na I a 
piff. req. for sig. (Odds 19:1) f ES M4 Wy 50°20 ebb. s Pen le. e910 


Bak con pa a ere a 


Variance Table 
Latin Square Analysis 


3 
a iet 
oe 


Mean Squares 


vu 
2 


3 eets 


t 
t 
Source of variation t : Gross ; $ : 
: : Sugar : Roots : Sucrose : Purity sper 100' 
$ : $ 3 t tof row 
: t : : : : 
Between columns : 5b adniaeort $ 3.6186 ! 0.4347 : 4.1472. 3 192 
Between rows : 5 31,081,952 Welle vooaet 0.1100 +: 4.6160 : 194 
Between varieties 23 5 Vepleo,ouw : 7.6325 : 2.6060 +: 3.3559 $ 496 
Remainder - Error : 20 +: 168,081 3 1.8851 3 0.1508 * 2.2008 : 69 
: : : : : 3 
Total © t 55 3 2 : : : 
17.26"8 + 1.529 7224s 


Calculated F. value : 5/20 + 13.37" 3 4.05* 
: : 


Rege Tor Slfe 5% level: ta 
" Wy oe CS 5/20 C003 4.10 






ee ed 
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AGRONOMIC EVALUATION TEST - 1959 


Conducted by: Me Re Berrette 

Location: Reed Gordon farm, Croswell, Michigan. 

Cooperation: F & M Beet Sugar Association, Michigan Sugar Company. 
Date of Planting: Mey 15, 1959. 

Date of Harvest: November 12, 1959. 

Experimental Design: 6 x 6 Latin square. 

Size of plots: 4 rows x 70 feet, 28 inches’ between rows. 

Harvested Area per Plot for Root Yield: 2 center rows x 68 feet. 


Samples for Sucrose Determinations: Two ten-beet samples selected at 
randome 


Stand Counts: Harvested beets counted when weighed. 


Recent Field History: 1958 - Hay 10;Tons Manure per acre; 1957 = Hay; 
1956 = Oats 3007 per acre 6-24-12. 


Fertilization of Beet Crops 500# 6-24-12 - 45#N applied in the fall of 1958. 
Leafspot Exposure: Slight. 

Black Boat Exposure: Moderate. 

Other Diseases and Pests: None. 


Soil and Seasonal Conditions: Moist seedbed, Excess rainfall throurhout 
growing season. 


Realiability of test: Fair. 
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Cooperator: F,. & Me Beet Sugar Assooiation, Michigan Sugar Co. Years 1959 
Location: Reed Gordon farm, Croswell, Michigan. Expt.: 5907 


(Results given as 6 plot averages) 
LLL LEC LLL CC CC CL CA CEA hr tr ners Dee ene oes 


! Acre-Yield ’ 3 : Beets per 
1.Gross 3% : t 3 100! 


Variety and Desoription : Sugar +: Roots +t Sucrose: Purity : of row 
LLL LLL LILLE LL LLL CAEL CA AL LL LCI A A AP OES Pe ens aneeeenetnceene 


t Pounds : Tons ! Percent: Percent: Number 





SL 108MS X 5460-0 Mm +s 61602: 18.782 : 16.42%: 90.2423 73 
SL 117MS X 5481-0 Mm .t 6550} 2 20.261: 16.172: 89.372: 80 
SL 117MS X 5714-0 Mm : 5610%1 16.9451 16.53/ 1 90.4013 74 
58169-01 (mm lines X 249-9) Mm: 57607: 18.53! 1 15.5541 88.82 (1: 73 
5834-0 Syn. Var. mm + 448051 15.08%: 14.88(.3 87.881: 54 
US 401. (Lot 810) MM +s 691233 19.162: 15.425: 89.364: 65 
LTC CT ATT SC CAR NC ES TT CL CCAS CTA LO A nO A A A gfe thy th rt, 
General Mean : 5746 +: 18.15 1 15.83 -: 89.35 +: 70 
A LC CIEE SELLS IO ESOC I A LI AOL CAI CE CO ACLS EE Sc 
S eB. Veriety Mean : 253.1 : 0.7632: 0.2035: 0.4564: 3.6 
is "as % of Gen. Mean : 4e40soee 4321 rs 29" SV cOsbI Tt eee 








Variance Table 


Latin Square Analysis 








Mean Squares 


= 








3 
yt 
Source of variation +: D/F : Gross $ 3 : Beets 
3 + Sugar : Roots : Sucrose : Purity sper 100! 
$ ’ t : t :of row 
t: : 3 ’ : : 
Between columns 3 5 $1,128,695 :s 12.0032 + 0.5618 *123.2500 +: 123 
Between rows 3 5 181,298,606 + 13.2855 : 0.5971 $ 185.3833 % 185 
Between varieties ’ 5 $2,960,683 1 20.3031 t 2.5171 1 489.9833 % 490 
Remainder - Error : 20 + $384,397 +: 3.4953 t 0.2486 + 77.8833 3 78 
3 : : 3 t t 
Total : 55 3 : 3a : : 
Calculated F. value +: 5/203 7. i SeBlee 1 LOLSee § 4,154e 4 6.29 %% 


Req. for sige ie levels, 5/20 3 Sell Zeltd py a 2e71 Beil 
Li] " 


We y-- 6/201. 4410 4.10 : 4510 iyertvl0 : 4.10 
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AGRONOMIC EVALUATION TEST - 1959 


Conducted bys Me Re Berrotte 
Location: Robert Hoff farm, Malinta, Ohio. 


Cooperation: F & M Beet Sugar Association, Buckeye Sugars Inc. 
Date of Planting: April 23, 1959-6 
Date of Harvest: October 19, 1959. 


Experimental Design: 6 x 6 Latin squaree 


Size of plots: 4 rows x 70 feet, 32 inches between the rowse 


Harvested Area per Plot for Root Yield: 2 center rows x 68 feet, hand 
topped. 


Samples for Sucrose Determinations: Two ten=beet samples selected at 
randome 


Stand Counts: Harvested beets counted when weighéd. 


Recent Field History: 1958 - Corn 700# 5-20-10; 1957 - Clover; 1956 - 
Wheat seeded 4007 12-12-12. 


Fertilization of Beet Crop: 550/ 0-20-20 plowed down; 150/f 5-20-10 at 
planting time; 507 N applied as anhydrous ammonia sidedressed. 


Leafspot Exposures Severe. 
Black Root Exposure: Slight. 
Other Diseasss and Pests: None. 


Soil and Seasonal Conditions: Moist seedbed, good weather conditions 
throughout the seasons. 


Reliability of Test: Excellent. 
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Cooperator: F. & M. Beet Sugar Association, Buckeye Sugars,Ino. Year: 1959 
Locations Robert Hoff farm, Malinta, Ohio. Expt .:5903 


. (Results given as 6 plot averages) 





3 Acre-Yield - $ ‘Beets 
S Grossnu t $ per 100! 
t 
Vari sby.end. Degorep ee $+ Sugar * Roots t Sucrose !: Purity ‘of row 


Pounds ' Tons 


62931! 22.16 ~' 
5802 €+ 21.23 © 
6037 Bt 21.63 ° 
5602 5! 21.27 4 
5043 9% 18.31 / 
6081+ * 23.00! 


Percent ; Percent, Number 


14.18! * 87.795! 88 
13.65% ! 88,182! 87 
13.9727 88,32! 90 
13.205 87.873! 89 
13.753 87,06! 75 
13.17, * 87.82? 86 


SL 108MS X 5460-0 Mm 

SL 117MS X 5481-0 Mn 

SL 117MS X 5714-0 3 Mm 
58169-01 (mm lines X Z494"9) Bim 
5834-0 Syn. Var. mm 
US 401 (Lot 810) MM 


se 0e 06 86 fe Oe 8 
7 8 8@ 8 6 0G Oe 


General Mean b8Ll08 * sles? : 13.65 §' 87.84 * 86 


Sh. Variety Mean 199.8 , 0.7617. 0.1654,1.0003 , 3.1 
cs : "as %of Gen. Mean’, 3.44, 3.58 , 1.21 ,1.14 , 35.58 


Diff. req. for Sige (Odds 19t1) 3 566 * 2.16 0.47 % NS 3° 9 


i en a a 


Variance Table 
Latin Square Analysis 





a 
Mean Squares 


% 3 
t e 
Source of variation ° 1 D/F : Gross : PP : : Beets per 
: ; Sugar 3 Roots ¢% Sucrose * Purity + 100! 
: : : $ $ po Ot row 
$ 3 $ 3 t : 
Between columns : 5 : 1,657,009 : 14.1260 $ 5729 : 18.0298: 452 
Between rows ; 5 + 841,735 s 8.6263 3: -6069' : 0.99293 86 
Between varieitss 3 5 : 1,187,279 : 15.2436 : 09969 LelLdLS 175 
Remainder-Error : 20 : 239,688 3 3.4822 t 01643 =: 6.0055: 57 
ssl cmdan acetic nl eicsepiedis atin ames teranltecl Dnt 
'. Total $ 35 3 : ; $ t : 
Calculated F. value + 5/20 1: 4695%* 1 4.38% 6.07" : negative: 3.08% 
Eoacetormitecietiiovell S720 ee Ge ee, eet Leesa see 
: WAM ce 926/20 4.10 4.10 4.10 4.10 4.10 


AGRONOMIC EVALUATION TEST - 1959 


Conducted by: C. E. Broadwell. 

Locations Wallaceburg Experimental Farm, Wallaceburg, Ontario, Oanada. 
Cooperation: C & D Sugar Company. 

Dete of Planting: June 5, 1959. 

Date of Harvest: September 30, 1959. 

Expérimental Design: 6x 6 Latin square, design #2. 


Size of plots: 70 feet long, 24 inches wide. 


Harvested Area per Plot for Root Yield: 2 center rows x 70 feet, hand 


topped. 

Samples for Sucrose Determinations: Ten beets selected at random. 
rte nee ence neg oreo 

Stand Counts: Harvested beets counted when weighed. 


Recent Field History: Canning Corn ~ 1959; Wheat & Red Clover ‘plowed down - 
1958. 


Fertilization of Beet Crop: 200-4=24-20 with drill, 200" ammonium nitrate 
and disced in 500 0-20-20 plowed dowm in fall. 


Leafspot Exposure: None. 

Black Root Exposure: None. 
Other Diseases and Pests: None. 
Seapets mascots 


Soil and Seasonal Conditions; Dry. 
aoe ti enter ae 


Reliability of Test: Good. 


Cooperator: C. & D. Sugar Company and F. & M. Beet Sugar 


Association. 


Locations: 


= 2h - 


C. & De Experimental farm, Wallaceburg,Ontario 


Years 1959 


Expt.: 5902 


ie (Results given as 6 plot averages) 


Variety and Description 


SL 108MS X 5460-0 

SL 117MS X 5481-0 

SL 117MS X 5714-0 
58169-01 (mm lines X 


5834-0 Syn. Vare 
US 401 (Lot 810) 





General Mean 


SE. Variety Mean 
tt tt v 


e reqe for Sige 


as % Gen. Mean 


dds 19: 


5481- 
5510- 


Mm 
Mn 
Mm 


®) Mm 


MM 


ee ee ee ee ee ee 


eejee oe jee 


~ 


12.43 
12.56 


1.76 


3 
OsecOGee sacs 
taeee 


t Beets 
: per 100° 
Sucrose ¢ of row 
Percent : Number 
: 
12.622 ; 80 
Leeoo ; 81 
12.534 yom he 
L2eo0% gor Sl 
Les70'! ; 75 
: 


ne a ep ee ARE a 


79 


a 


Acre-Yield t 
Gross ; t 
Sugar ; Roots : 
Pounds : Tons t 

t $ 

3160 3, 12.46% : 
2904 4, 11-54 ; 
29825, 11.85 > : 
33544, 13.98 ! ; 
. $2641, 12.812 , 
31504, 12.643 , 
3134 : 12.45 ‘ 
166.7: 0.6027 3 
5.003 4,84 $ 

$ NS t 


NS 


a 


\ 
= 


Latin Square Analysis 


Variance Table 


Ca RL Le 
Mean Squares 


Source of variation - 


Between columns 
Between rows 
Between varieties 
Remainder ~ Error 


oo @ © St eC 08 oF ee 6 


: 167,931 
: 166,762 


5 
t 
3 
3 
3 
3 
3 
3 


Roots 


2272350 
3.7342 
246640 
21798 


3 
i 
3 
3 
3 
3 
$ 
3 


Sucrose 


7018 
5664 
20484 
2921 


: Bee 
1 
of 


: 
: 
: 
: 108 
3 
: 
: 


ts per 
00! 
row 


Total : 35 $ t 3 : 
Caloulated F. value : 5/20 : LeOlee 73 1.22 : negatives 1.15 
3 3 3 
Req. for sige 5% level 1 5/20 $ Se Leis ee7l i ee71 $ eetl 
yan Bate 2 4.10 : RelO sar a elO ite eek of 4.10 
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AGRONOMIC EVALUATION TEST ~ 1959 


Conducted by: C. E. Broadwell. 


Location: Blair Brothers, Centralia, Ontario, Canada. 





Cooperation: C & D Sugar Company. 





Date of Planting: May 18, 1959. 





Date of Harvest: September 28,-.1959 


Experimental Design: 6 x 6 Latin square, design #1. 


Size of plots: 70 feet long, 24 inches wide, planted with Planet Ure 


Harvested Area per Plot for Root Yields 2 center rows x 70 feet, hand 
toppede 


Samples for Sucrose Determinations: Ten beets selected at random. 
Stand Counts: Harvested beets counted when weighed. 


Recent Field History: Spring Grain. 
Fertilization of Beet Crop: 300 3-15-10 Broadcast; 300# 3-15-10 with seed. 


Leafspot Exposure: Slight. 


Black Root Exposures None e 
Other Diseases and Pests: None. 


Soil and Seasonal Conditions: Wet. 


Reliability of Test: Good. 
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Cooperetort C. & D. Sugar Company and F. & Me. Beet Sugar Year: 1959 
Association. 
Location: Blair Brothers farm, Centralia, Ontario,Canada Expt.e: 5901 


(Results given as 6 plot averages) 





Acre-Yield ; * Beots 
Variety and Description fre eee : " per 100! 
; Sugar Roots ' Sucrose * of row 
3 3 3 
s Pounds ; Tons : Percent ; Number 
SL 108MS X 5460-0 Mm * 4395) 14.992 14.67) | 89 
SL 117MS X 5481-0 Mm » » 38245 , 13.256 | 14.40% | 88 
SL 117MS X 5714-0 Mm , 3755 13.455 | 13.986 | 85 
58169-01 (mm lines XPefA=Q)um { 40904 14.394 | 14.234 | 84 
5834-0 Syn. Var. mm p) £8625, 14.0928", “T4.26355, 287 
US 401 (Lot 810) MM , 40363 , 15.45) , 15.207 , 84 
e e e 
$ $ : 
_ General Mean E a07ne ) Laden 114.26 ab eB 
S.E. Variety Mean SBE WPL REE a oO ae ee et 
: : “as % of Gen. Mean 2 2 : 3 : 
Diff. req. for sige (Odds 19:1) $. S3LSiG. 2) 1019T 3 2 O-ereees* a8 





er re ND 


Variance Table 
Latin Square Analysis 


Mean Squares 


3 ; 
Source of variation 3 D/F : Gross 3 3 : Beets per 
: :: Sugar : Roots : Sucrose : 100! 
3 3 $ : 3 of row 
: $ 3 2 : 
Between columns 2 5 2 177,214 reo).1792 s 0.3924 3: 56 
Between rows 3 5 3 278,056 : 4.8080 ¢ 79071598 os 34 
Between varieties 3 5 : 367,504 : 4.7868 tombe lose: 8 28 
Remainder = Error : 20 :. ¥73 7355 TO OLO Sees oat 18 
Neel aes cheaper cic lteR PS nA A SAPO TALEO CE NOSE ATOLL I LS AO ee 
Toteti=: 3 35 $ t $ 3 
Calculated F. value $ 5/20 3 5.Ol** 3 6.29%* 3 4.70%% 3 1.53NS 
Req. for sige 5% level : 5/20 : 2.71 3 ofl $ 2071 3 2eé1 
" 


Wig eMeer IGE 3 35/20 4 B46R008. © #* $420 2 *'4,10¢° 3 4.10 


AGRONOMIC EVALUATION TEST - 1959 


Conducted by: L.Ne Shepherd. 
Location: Michigan State University Muck Experimentel Farm, Bath, Michigan. 


Cooperation: Michigan Agricultural Experiment Station, Soils Department. 


Date of Planting: Mey 2, 1959. 
Date of Harvest: November 3, 1959. 


Experimental Design: 68 x 8 Latin squares 


Size of Plots: 8 rows x 22 feet, 32 inches between rows. 

Harvested Area per Plot for Root Yield: 4 inner rows x 15 feet. 

Samples for Sucrose Determinations: Two ten-beet samples selected at random. 
Stend Counts: No counts made. Good stands in most plots. 

Recent Field History: 1957 & 1958 = Carrots. 


Fertilization of Beet Crop: 500#* 5-20-10 and 10# Mn, 40;¢ Borax, two inches 
below seed. 3007 Ko0 (as KCl) broadcast before planting. 


Leafspot Exposures None. 
Black Root Exposure: None. 
Other Diseases and Pests: None. 


Soil and Seasonal Conditions: Houghton Muck 80% organic. pH 6.2. 
Ample moisture, wet fall. 


Realiability of Test: Goode 
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Cooperators: Michigan Agr. Expt. Station, Soils Dept. Year# 1959 
Location: MSU Muck Experimental Farm, Bath, Michigan. 


(Results given as 8 plot averages) 


Acre-Yield 
Variety and Description Gree 


; ,Sugar . ; Roots , Sucrose Purity 


io ep 8 e8 ite @@ of 32 


:Pounds :; Tons +: Percent Percent 
SL 108MS X 5460-0 Mm' 8213 2) 29.72% 13,8 2 84.05 5 
SL 117MS X 5481-0 Mm’ 8247; | 30.91, 13.35 85.45 § 
SL 117MS X 5714-0 545, 5. Mm, 75424 | 27.95" 13.54 | 84.81 2. 
58169-01 (mm lines X Fei5_9) Mm, 75067 | 29.34. 12.8 / | 82.68 § 
5834-0 Syn. Var. mm, 71566 | 27.47) 15.04 | 835.187 
wm. 76203 ' 29, CHa Ties ee eres ol F 


US 401 (Lot 810) 





as Se ; 
Kohls 59 EL 70(mm lines X AG345iia 7522 | | 27666 | 13.63 | 84.425 
Kohls 59 EL 71(mm linesX53AB1-32)mn75265 | 26.9( | 14.01 | 84.16 4 
: 3 3 
General Mean ‘Li, lpeeq Baeeh28 66.41 (2Sb37 wii,“ x84 08 
a 

8.5. Variety Mean 4 142.96 + 0.9054 + 0.1906 +: 0.9104 

S as % Gen. Mean 1.86 ; 3.16 : 1.43 3 1.08 





: 3 ; 
Diff. req. for sig.(Odds 19:1) 406%." Ae eS 4540 ie RS 





Variance Table 
Latin Square Analysis 





Mean Squares 


oo 0606 CP 
se060CUh OCS Ct 








; Grose ao yn ; : 
eoupee eravar seston y/o Sugar : Roots Sucrose ' Purity 
: : 3 
; 75 12.78 
Between columns . 2 g 3 5,627,437 + 88.55 ; aan 
: : 1,462,469 +s 8418; 123 pool 14 
Between rows ? Sat ! 
1,126,785 +: 16.07 2261 =, 6.40 
Between veriettes * Y # 4s haan Ee : "29 one 
Remainder-error “4p 1,7 496, Sie tpanemec : 
$ : ; 
Total 63 
Calculated F value : 2027 5 Peak ne NS 
Reqe Ray sig. 5% level 7/42 3 2024) $ 2.24 ? 2024 
% Lis Fs 7/42 3 510 *: 3.10 2. 3.10 2 


ques earaeeh nna IASON GEE ES TS TT 
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BLACK ROOT NURSERY TEST ~ 1959 


Conducted by: Ge. Js Hogaboam, He W. Bockstahler. 
Location: M.S.U. Farm, East Lansing, Michigan - South Nursery. 


Cooperation: Michigan Agricultural Experimental Station « Farm Crops 
Department. , 


Date of Planting: May 22, 1959. 

Date of Harvest: October 21, 1959. 

Experimental Design: 6 x 6 Triple lattice, 6° replications. 
Size of Plots: 1 row x 22 feet, 28 inches between rOWS « 


Harvested Area per Plot for Root Yield: 1 row x 20 feet. 


Samples for Sucrose Determination: All beets in row taken for one suger 
sample. 


Stend Counts: Harvested beets counted when weighed. 
Recent Field History: Black root nursery, continuous beets since 1950. 


Fertilization of Beet Crop: 1000 5-20-20 each year since 1957. 


Leafspot Exposure: Moderate. 
Black Root Exposure: Moderate. 


Other Diseases and Pests: A few plants showed symptoms of mosaic and 
savoye Small amount of Rhizoctonia root rot in field. 


Soil and Seasonal Conditions: Seedbed wet. Ample moisture throughout the 
seasOne } | 


Reliability of Test: Good. 


= 250 = 


Cooperators Mich. Agr. Expt. Station - Farm Crops Dept. Years 1959 
Location: East Lansing, Michigan. South Nurserye Expt.: 59=11 


(Results given as 6 plot avereges) 


t <Acre-Yield 3 : :Beots 
+ Gross : : tper 100' 
Pier bauer coe Rak sSugar 1: Roots s:Sucrose ;:Purity sof row 


: Pounds t Tons 


:Percent ;Percent ; Numbor 











EL 1025 SL 119MS X (60lae X 558-0) mm * 3264 * 11.05 ' 14.7)0 ' 89.955' 71 
EL 1027 SL 119MS X (60lae X 566-0) Mo OOeO aye Lost glaeO on OTsol. i 16 
EL 1028 SL 119MS X 5733-0 m 2° 4433 * 14.47 °' 15.31 ' 89.25 * 85 
EL 1029 SL 119MS X 5714-0 Mm ' 60145 * 17.19 * 14.6/2.' 90.222* 88 
EL 1024 SL 117MS X 5714-0 Mm «6° 4437. ' 15.48,5,14.3 . ' 89.982 988 
EL 1026 SL 117MS X 5716-0 Mm ' 3848 * 12.83 ' 15.0% g9.69 ' 76 : 
EL 1013 5714-0 (WC 8220) mu * 4680 * 15.71 ' 14.6 * 69.40 * 79 7 31e ee 
EL 1014 5716-0 (WC 8308) mm 6 4786 ' 16.65 ' 14.4)@ * 90.411 *' 83 4,627 | Wanted 
EL 1015 5733-0 (WC 8310) m '* 3708 .' 12.83 ' 14,6 * 88.83 * 83 ») 23 ~ ; . 
5831-0 Syn. Var. mj ' 4524°* 15.71,' 14.4. ' 89.35 * 87 . TIL 
5834-0 Syn. Var. mn ' 3960. * 14.55 ' 13.5. 86.4530 78. 2.118 
5835-0 Syn. Var. mn 42 30-%- 15.774 4.3. Bo. they 64a |, eS 
5836-0 Syn. Var. mn © 2)/5016°/92 14.472" 1305 © * 88415 84.7. 84S 
5840-0 Syn. Vari mm) 2. SOOlit. 32,68 5) 813.91 ea B7LESaey ave 1.9 2k 
5822-0 Syn. - 7 clones MM $ 4352 * 14,31 ' 15.22' 89.766° 57 4.724 5 
5850-01 Bolting ree. sel. MM ' 4713 * 16.02 ' 14.8 3 ' 89.53 * 74 y.43! 
5851-01 Bolting res. sel. MM * 4230 ' 15.25' 13.9 ' 87.0520 85 2.068 
5852-01 Broad base BR-LS res.MM 509444! 18.75 ' 13.6 ' 87.65 § 77  Tifie 
58101-0 LS-CT res. from US 104 MM 4807' 17.73 ' 13.6 ' 89.11 *' 82  J-beA Ws 
EL 1012 5713-0 (WC 8306) m6 * 4036 «' 13.46 ' 15.01) ' 88.60 * 68 /. 73003 
EL 1016 571850-00 (WC 8309) Storage RR MM 6074$ 18.36 ' 13.8 ' 88.26 * 89 |, 93) 
Aca 1410 5460-0 (WC 6327) mm OF 4 16.60.'r24i2 8.5 88.50 s% -82 1.3% 
EL 1023 5481-0 (Lot 801) Mt 4?" -4.849 oa" 1.7405), 4 08 ats BO440. 78 ub ee 
‘Aco 1402 5510-0 (WC 7370) mm 6 4765 * 16.26 ' 14,6)2 * 87.2632' 69 sh Za 5 
EL 1022 US 401 (Lot 810) wee Par77liet 17.34 14.6 88.32 * 86 1,857 +, Seges 
EL 1017 571-0 (U-I inor.) LS-CT res.MM 2602 * 8,87 ' 14.7/0' 87,12%' 66 3 ITe nny “ye 
EL 1018 57102-0 (U-I inor.) LS-CT res.MM 4198' 14.55 ' 14.5 ' 89.09 ‘* 81 1,77? 
EL 1019 SL 117MS X 571-0 Mm” +°)4590 “? 14,.81.°16.5 7 ' 69.964;* 75 
EL,1020. SL 117MS X 57102-0 Mm. ' 4529 * 165.26 ' 14.91, * 89.61 ' 78 
EL 1021 SL 122 X 67102-0 Ma’ > * -8650)<' 18.22." 14.3) 2 89.72.) 64 
EL 1030 SL 122 X 571-0 Ma = 4 ($760 's13s582' 1146075! 88.55. 68 
- $L 108MS X 5460-0 Mm ' 6536/' 18.59 ' 14.9% ' 88,94 * 88 
SL 117MS X 5481-0 os MALT 166807 e used ba CBs 75.1% 4 64 
SL 117MS X 5714-0 (Comm'2) |, Mm £49100) 16.6758814.1- 9° CIL6Gses 6S 
58169-01 (mm lines X eeehan) Mm 51359 2! 16.08 5051408. 0.5 09.20.8242 86 
Aco 1327 Synthetio Check | Bere | ; 10.35 ; 13.6 87.42 68 IS 7 
General Mean : 3 401008; 15.00 ; 14.357 , 83.818 , 77.4 
SuW. Variety Mean” ~~—S~CS~*:~C<CS::S DDO EGET ©=LS FS BGO? = GL 
: * “as % of Gen. Mean ' 6.949 6.62 * 2,29 # 1.00 * 8,97 
Variance Table 
Random Block Analysis 
s z 
: ’ Mean Squares 
Source of variation ¢.  D/F. -s.. Cross ’ ’ ’ tBeets per 
t + Sugar s Roots +: Sucrose : Purity s 100! 
3 ’ : : 2 1 of row 
; ‘ i ‘ $ 4 : 
Between replications ’ 5 + 1,108,021 : 10.4709 : 1.16 2 9.2457 3 733.0 
Between varieties 5 35 : 2,441,617 s 31.1707 s 1.61 s 6.9483 1s 438.2 
Remainder - Error : 176 : 893,647 + 10.0508 : 0.65 t 4.7076 3 289.5 
3 $ ' i ' : 
Total 3 215 1 4 ’ ’ 
Calouleted F, value i ‘ 275%" 1 e sobee) 12.48%" 3 1,26NS : 1,51* 
4 3 $ i 3 3 
Req. for eig. 5% level 1 S5/ito 4 1.50 . | LeUey 8 1.50 Ca 1.b0,, ¢- 1000 
SA Nes Meh W 4 86/176, 8. 1276 £7.1576-n Flare Hol Oper lure 
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AGRONOMIC EVALUATION TEST = 1959 


Conducted by: G. J. Hogaboam, He W. Bockstahler. 
Location: M.S.U. Farm, East Lansing, Michigan, North Nursery. 


Cooperation: Michigan Agriculturel Experimental Station - Farm Crops 
Department. 


Date of Planting: May 4, 1959. 

Date of Harvest: November 2, 1959. 

Experimental Design: 6 x 6 Triple lattice, 6 replications. 
Size of Plots: 8 rows x 22 feet, 28 inches between rows. 


Harvested Area per Plot for Root Yield: 6 inner rows x 20 feet, hand 
topped. 


Samples for Sucrose Determination: One ten=beet sample selected at random 
from each of the outside harvested rowse 


Stand Counts: Harvested beets counted when weighed. 


Recent Field History: Broadcast seeding of beets in 1956; 1957 - Red Clover 
TO00" 5-20-20 plowed down; 1958 - Beets ~ agronomic evaluation test, 1000# 
5-20-20. 


Fertilization of Beet Crops: Severe burning by mid-August. Infection started 
in replications 1 and 4 and spread North through replications 2 and 5 to 
replications 3 and 6. 


‘Black Root Exposure: Slight. 


Other Diseases and Pests: Beets were severely weakened by leaf spot pre- 


disposing them to infection by root rotting pathogens. 


Soil and Seasonal Conditions: Seedbed moist, ample moisture throughout 


the season. Frequent showers during ae and August favored build-up of 
leaf spot. Harvest period very wet. 


Reliability of Test: Good. Leaf:spot combined with excessive rainfall — 
at harvest resulted in extremely low sugar and purity readings. 


Cooperatort Mich. Agre Expt. Station - Farm Crops Dept. Years 1959 
Location: East Lansing, Michigan. Noth Nursery. Bxptat 59-13 


(Results given as 6 plot averages) 


$ Acre-Yield $ t : Beets 
Variety and Description 1 Gross 3 ’ ' t per 100! 


: Sugar : Roots :Sucrose Purity: of row 





; + Pounds : Tons : Percent: Percents Number 
EL 1025 SL 119MS X (6Olaa X 558-0) mm 2 3+ 2276 3 12.90 1° 8.7 305019 1 93 
EL 1027 SL 119MS X (60laa X 566-0) mmp +: 2731 1 13.5714 1 9.92 285.77 2 98 
EL 1028 SL 119MS X 5733-0 wine 'sn8) A LOGGL tae ed tee Vout Ol 14/8402 0009 
EL 1029 SL 119MS X 5714-0 Mm 2 2214 3 14.099 : 7.5 183.02 3: 97 
EL 1024 SL 117MS X 5714-0 Mm ry UPFOPMOLT2 CGN BLEOY 1e4e16) “94 
EL 1026 SL 117MS X 5716-0 Mm t, 2166.08.95 90°9%.6 £81030 1 Son 
_EL 1013 5714-0 (WC 8220) ‘MM (1947 1 12626 1 7.7 180.50,1 88 (1.865, 
EL 1014 5716-0 (WC 8308) MM i 1908 1: 12,95 . 1 °7.3[9 282. +88)33 93 1.50% Tow begs 
EL 1015 5733-0 (WC 8320) mr $  1047°"¢ 11.46: 1.8.8 3:79.61 “1 89° 2.939 
5831-0 Syn. Var. mm (! C1774 aL 6o PAVESI BOLD 74909 7.690 
5834-0 Syne Var. mo. $s 41575 3: 12.63 .3: 5.9 3:75.44 +: 85 1.92t 
5835-0 Syn. Var. m 4.8 1807 + 11.53. 2-704 .182.18 1 99. /, b05 
5836-0 Syn. Var. mm 147874 11.6o.. 1.0.0 1 1648e-—¥— 00 1,800 
5840-0 Syn. Var. mn Pye BALE GIT P4466 7647 a eee Le 
5822-0 Syne = 7 clones Mi 1 308322 13.43/6 511.4 9187.98) 1 72). FSS: 
5850-01 Bolting res. sel. MM t) 214625551) .68s whes 1 BT.35 : (82 “577 
5851-01 Bolting res. sel. Mil : 1859 3; 13.55'/9 +: 6.7 181.99 1 92 WH?! 
5852-01 Broad base BR=LS res. MM: 2796 4 16.003 : 6.5 :62.41 1 85 /, 814 
- 68101-0 LS-CT res. from US 104 MM 1741 1: 13.59/R: 6.1 178.94 : 91 /-627 
EL 1012 5713-0 (WC 8306) MM 4, 2180 112.87 1 8.4 183.55. 1 88. W654 
EL 1016 571850-00 (WC 8309) Storage RR MM 3345/1: 17.15) 1: 9.8% 282.95 3 94 2-0! Ig 
Ace 1410 5460-0 (WC 6327) MM LeiGeetiu 5616 eae Bal Yossie oo 1632 
EL 1023 5481-0 (Lot 801) mat » 2189 + 14.814 + 7.1 181.33 1 96 [630 
Aco 1402 §510-0 (WC 7370) MM : 93019 416.612 + 8.94 385.024: 92. f[,56° 
EL 1022 US 401 (Lot 810) MM » 2369 +: 14.306 +: 8.0 183.73 + 91 [SES 
EL 1017 571-0 (U-I incr.) LS-CT res. MM 1 985 +s 9.84 ¢ 5,0 176.54 3 82 11533 
EL 1018 57102-0 (U-I incr.) LS-CT res. MM 1805 1: 12.38 : 6.8 178.77 + 80 1.933 
EL 1019 SL 117MS X 571-0 Mm $1548 4° 12564' 3 5.8 177.67 © 91 
EL 1020 SL 117MS X 57102-0 Min : 1745 3 13.6801 + 6.0 +77.95 3: 96 
EL 102] SL. 122 X 57102-0 Mm 1900 = iesbe 3 7.4 18) Sees 
EL 1030 SL 1122.X 571-0 Mm : 1915 + 13.79/03: 6.9 381.09 : 92 
SL 108MS X 5460-0 a yit2zosZ6 ,) 14 229re6.77h278.16 : 94 
SL 117MS X 5481-0 $ 1800 2 13.6492: 6.5 183.30 3 89 
SL 117MS X 5714-0 (Comm'1) fLOO metal eGo tO Aue HV L oun L 
58169~01 (mm lines X Beldcg) Mm: 2036 114.605 1 6.5 :79.48 1 96 Pat 
Ace 1327 Synthetic Check : 1555 ; 13.08 : 5.8 378.55 1 80 [.6¥S 
' 3 3 ? : 3 
Generel Mean 3 2005 $ Loeld 1 745 rie : 90 
8 3 3 3 ‘ 
B.E. Variety Mean Variety ean aes ¢ wAGlsel” > B0007 f 1 T9 8 of 19026: 306 
"as % of Gen. Mean : 14.55 6.60 2:10.85 2 2.389 3 4.04 
Diff. req. for sigs (Odds T9311) : Blea’ aaoeae Hoes 1 5.09 t “10 
SARS I Sale AL LLL NCCT a nn 
Variance Table 
Random Block: Analysis 
ae cecaceteerea ae hreaeg endian a aN A a ng en ee ee ee o)) oe bee Lh 
‘ + Mean Squares 
¥ ? Gross : t 1 tBeets por 
Source of variation D/F Te sueee : Roots 1% Sucrose s Purity 1 100! 
: t t ! { : of row 
t t 1 t : 1 
Between replications , 5 310,217,960 , 27.2840 , 74.98 , teres : ra: 
Between varieties : 35 , 1,612,470 , 15.5077 Lier ' an ne : rt! 
Remainder = Srror pL TG ue 004,070 ye eBOO8) 08 RATS. See Reeclee ; 
216 ‘ 1 t ’ 
rete g By value heii ’ S714 , Seddew , SolL¥* 2e42ee 5 2.77%H 
- 5% level + 35/175 1,60 ©) te 1450 heck OO ' 1.60 bils6 
ee ate roe ane ts aes ieristemn sth) te deTe it ea eThe Url ay 


= 
= 
ws. 





AGRONOMIC EVALUATION TEST, 1959 


Conducted by: H. E. Brewbaker, H. L. Bush and Dave Sunderland 

Location: E. S. Krauss Farm, Findlay, Ohio 

Cooperator: Northern Ohio Sugar Company 

Date of Planting: April 15, 1959 

Date of Harvest: September 19, 1959 

Experimental beset Triple Rectangular Lattice 

Size of Plots: 6 rows x 22 feet (30 inch rows) 

Harvested Area per Plot for Root Yield: 6 rows x 18 feet 

Samples for Sucrose Determinations: 2 samples per plot, each 1 row x 18 feet 


Stand and Bolter Counts: Beets counted in laboratory for stand 
No bolters developed 


Recent Field History: Preceding crop - alfalfa 

Leaf Spot Exposure: Severe on susceptible variety in border rows 
Readings for varieties in test included in table 
Development of disease started latter part of August 

Black Root Exposure: Not enough to cause losses in stand 

Curly Top Exposure: None noted 


Other Diseases: Some root rot (probably Rhizoctonia) noted at time of harvest 


Soil and Seasonal Conditions: Good growing conditions throughout the season. 
High humidity conducive to leaf spot development. 
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Cooperator: Northern Qhio Sugar Company by H. EK. Brewbaker, H. L. Bush and 
D. L. Sunderland 


Location: Findlay, Ohio | Tearty: 1959 


(Results given as 6 plot averages) 





Acre Yield Thin 
Sugar Juice Beets 4 Yp,- 
Recover-~ App. Leaf @ Rabies per dup, 
Variety able(@ Gross Roots Sucrose Purit Spot Beets‘® 100 ft. Jd) 
(lbs. ) (ibs.) (tons)  (%) , (% © “Bo Lae os) 
Q! pave 
USDA SP5822-0 5424 1 © 6407! ee oee 14.53) 92.534 2.0 0.81 4\12h yi72 
USDA SP5724-0 | 519 6106. 21.2 14.362 92.77.> 3.0 0.68 3 \118 “17 
USDA SP5481-0 5119 6129 21.61 14.184 91.976 2.7 0.00 7 a [237 
USDA SP5611-0 5092 6253. 22.77. 13.739. 90.9010, 3.3 O.0Os 72 Janie [aets” 
US4OL 5012 6004) 21.97 23.797 9129579458. ~~ ovhore's | ah 1207 
USDA SP5510-0 4893 6011 - 21.278 TAT 3b 290. 00ulle 337 0.00 / 191 L489 
USDA 8P5714-0 4879 5865 20.58 14.253 91.779 2.0 0.00 £ 128 /,279 
USDA SP55600-01 4817 5638 20.62 13.679 93.001 4.7 0.00 | 124 14.029 
GW674 x US4OL Look 5814 21.63 23442-91277 4.0 2.25 ¥12 
USDA SP571850~00 4915 6132 22.71 13.50! 88.68/3 4.8 0.005 '2) Tae hee 
USDA SP5850-01 | 4551 Shag. Gp 14 AS Oa. masse «Fes 0.86 6 116 4.216 
USDA SP5716-0 4362 5157 19.61 13.1513 92.583 2.7 . 0.00 2 1161084 
USDA SP5733-O mm 3410 4299. 15.84 13.57) 89.87/22 4.7 0.9% 106 SS ° 
General Mean‘f 4.788 5788 20.84 13.88 91.56 3.5 0.46 120 
S.E. Variety Mean - 158 Hee aoe, lodlin ~s51e9 - - - 
S.E. Variety Mean 
as % of Gen. Mean - ono 2.42 1.20 0.56 
Diff) req. for Sige 401° 485 1.58 0.48  1.hl > 
(Odds 19:1) 
Variance Table 
Mean Squares 
Source of Variation DF Gross Sugar‘® Roots Sucrose Purity 
aoe (tons) (%) (%) 
Replicates s 5 - 17.81 - 8400 2.0480 
Component (a) 12 - 3.20 01875 ~4217 
Component (b) 12 - 7 84 22192 “178825 
Blocks (eliminating varieties) 24 - 5.52 -2033 py se" 
Varieties (ignoring blocks) 19 - 13.54 -7400 6.7805 
Error (Intra-Block) 71 . 1.5448 .1694¢g 1.8401 
Error (Random Block) 95 - 2.56 1780 1.5905 
Total é 119 - 4.93 22955 2.4384 
Calculated F value - ~ 8.79** 4.37** 4 .26** 
(a,(b,(e See attached sheet (occurring a5 P- 258) 
(a O = no evidence of disease, 10 = complete necrosis 
(e Percentage of. beets obviously rotten in field at time of harvest. 
is General mean for 20 varieties included.in complete test 


(g Error term used 
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AGRONOMIC EVALUATION TEST, 1959 


Conducted by: H. EH. Brewbaker, H. Le Bush, R. K. Oldemeyer and Dave Sunderland 
Location: Glenn Haas Farm, Fremont, Ohio 

Cooperation: Northern Ohio Sugar Company 

Date of Planting: April 18, 1959 

Date of Harvest: 6 replicates September 18 and 6 replicates November 10, 1959 
Experimental Design: Triple Rectangular Lattice 


Size of Plots: 6 rows x 22 feet planted (30 inch rows) 





Harvest Area per Plot for Root Yield: 6 rows x 18 feet 


Samples for Sucrose Determinations: 2 samples per plot, each 1 row x 18 feet 


Stand Counts and Bolter Counts: Beets counted in laboratory for stand. 
No bolters developed. 


Recent Field History: 1958 tomatoes 


Fertilization of Beet Crop: 600 lbs. per acre of 12-12-12 plowed under 
250 lbs. per acre of 3-18-9 with seed 


Leaf Spot Exposure: Severe on susceptible variety in border rows, readings for 
varieties in test included in table. Development of disease 
started late August. Readings for both September and 
November harvests made September 17, but readings for 
November harvest area are slightly higher. 


Black Root Exposure: Not enough to cause stand losses. 


Curly Top Exposure: None noted 
Other Diseases: Some root rot (probably Rhizoctonia) noted at time of harvest. 


Soil and Seasonal Conditions: Good growing conditions throughout the season. with 
high humidity conducive to leaf spot development 
even though soil was dry during September. Heavy 
rains during normal harvest period contributed to 
5.13 tons per acre inorease in general mean for 
November harvest over September harvest. 


c 
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Cooperator: Northern Ohio Sugar Company by H. E. Brewbaker, H. L. Bush and 
D. L. Sunderland 


Location: Glen Haas Farm, Fremont, Ohio Year: 1959, September Harvest 


(Results given as 6 plot averages) 


Acre Yield Thin 
Sugar Juice / Beets ~ 
- Beer ee App. Leaf @ Teena? | per sae 
Variety able\a Gross Roots Sucrose Purit Spot Beets(e 100 ft.°od 
(lbs. ) (lbs.) (tons) ot (%) oat ee al NO 
¥ a i 
t \" 
USDA SP5822-0 5326! «= 6338 «=. 20.63 3-15-36 Y 92.15/ 1.0) 0.56 | 143 4502 
USDA SP5724-0 9299 6459 21.08) 15.326 91.133 2.0 0.67 4 1h9 1.4¢/ 
USDA SP55600~01 5122 6293 20.30 15.502 90.80 3.3 0.67 + 149 /.$70 
USDA SP5510-0 5108 6437 21.012 15.32( 89.7811 3.0 0.23 2 1431.44 
USDA SP5481-0 5058 6234 20.40 15.287 90.677 1.8 0.19. 7 194 1572 
GW674 x US4OL 4905 6151 20019 15.24% 90.00% 3.0 0.21 10 140 1642 
us40l. 4889 613% 20.52 14.940 -90.00 9.03.7 1.33 7% 150 /-660 
USDA SP5714-0 4793 5716. 18.39 15.54! 91.882 1.0 0.22 2149 1373 
USDA SP5611-0 4618 5744 19.30 14.88!2 96.32% 3.3 0.55 9% 146 1575 
USDA SP571850-00 4572 5780 19.28 14.997 89.68'" 4.0 0.00 1 147/725 
USDA SP5716-0 ' 4567 5605 19.05 14.71)3 90.875 2.0 0.56 3 143 1,472 
, USDA SP5850-01 4191 5122 16.64 15.393 91.02% 2.0 0.35 5 139/,S/2 
“USDA SP5733-O mm 3622 4616 - 15.47 14.92" 89.357/% 4.2 1.43 13 140/775 
General Mean(f 4773 5894... 19.40,. 15:28. 90.59 2.6% 0.54 146 
$.E. Variety Mean - 274.87. $6778." «1650: ~V4267 - - - 
S.E. Variety Mean 
as % of Gen. Mean - 3.58 3.41 1.09 0.47 - - - 
Diff. req. for Sig. 
(Odds 19:1) S020. 62h 2 1-95 0.49,” lead a : x 
Variance Table 
Mean Squares 
Source of Variation DF Gross Sugar‘°. Roots Sucrose Purit 
Source of Variation DE. Srope ee Go) 
Replicates 5 ~ 22.62 2.4660 6.0880 
Component (a) 12 - 2.19 oon? 6133 
Component (b) 12 ~ 4 63 ~4092 1.4958 
Blocks (eliminating varieties) ou - 3.39 22854 ” 1.0546 
Varieties (ignoring blocks) 19 - 13.40 «4332 2.8994 
Error (Intra-block) 7y, ‘ 2.76(8 .1632(g 1.1038 
Error (Random Block) 95 - 2.92 1941 1.09144 
Total. ; 119 - 5 o3a7? 1.5900 
Calculated F Value - - 7.Bo"*) apogee" 2.66** 
(a,(b,(c See attached sheet (occurring a5 Pe 258) 
(a 0 = no evidence of disease, 10 = complete necrosis 
(e Percentage of beets obviously rotten in field at time of harvest 
<r General mean for 20 varieties included in complete test 


(g Error term used 


Cooperator: 


257 = 


R. Ke Oldemeyer and D. L. Sunderland 


Location: Glen Haas Farm, Fremont, Ohio 


Variety 


USDA SP5822-0 
USDA SP5724-0 
Gw674 x US4O1 
USDA SP5481-0 
USDA SP57}4-0 
USHOL 

USDA SP55600-01 
USDA SP5510-0 ) 
USDA SP5611-0 
USDA SP5716-0 
USDA SP571850-00 
USDA SP5850-01 
USDA SP5733-0 mm 


General Mean(f 


S.E. Variety Mean 
S.E. Variety Mean 
Mean 
Diff. req. for Sig. 


as % of Gen. 


(Odds 19:1) 


Source of Variation 


Replicates 
Component (a) 
Component (b) 


Blocks (eliminating varieties) 


Year: 


Northern Ohio Sugar Company by H. BE. Brewbaker, H. L. Bush 


1959, November Harvest 


(Results given as 6 plot averages) 


Varieties (ignoring blocks) 


Error (Intra-Block) 
Error (Random Block) 


Total 


Calculated F Value 


(a,(b,(c¢ See attached sheet (occurring as p. 258) 

aa: O = no evidence of disease, 10 = complete necrosis 

Ce. Percentage of beets obviously rotten in field at time of harvest 
Gg General mean for 20 varieties eB in complete test 


(g Error term used 


Variance Table 


é Mean Squares 
DF_ Gross Sugar‘© Roots Sucrose Purity 


(lbs. ) (tons) (%) 

5 “ 12.67 8660 

12 =. 2.96 2083 

12 a 3.35 22425 

2k = 319 02254 

19 - 16.97 9721 

71 a 2.22(8 .2230- 
95 ~ 2.46 .2236'8 

119 ~ 5.20 ~3701 


7.64" 35% 





Acre Yield Thin ire I 
Sugar Juice | Beets 4s Wisi 
ae App. Lear @ ata | per an 
able(a_ Gross Roots Sucrose Purity spor Beets@ /100 ft. Solids 
1bs. Cibs.) (tons) ~ (%) anit (%) ast (%) t No.) i. on 
QA 1A 
6846! 8138! 25.565 15.92% 92.17! 2.2% 1 izz 135% 
6488 7936 25.47 15-505 90.984 2.8 0 Fiho / 544 
6460 7961 26.751 14.88" 90.706 3.8 i. 4-13 j, 526 
6338 7734 24.52 15.773 91.052 2.7 0 6 138 } §5° 
6275 2593 23.52 16.101 91. 523 re > 137 [1.492 
6199 7890 26.602 14.83 89.4219 3.8 0 10 142 |, 7255 
6166 7697 25.578 15-05% 90.187 4.2 1 Gq 140 1.639 
6067 7782. 25.35 15.396 89.101" 3.0 1 3 139 |, 978 
6038 9h90.. 24.72 “35.157 90.458" 3.3 zr 7 129/,570 
6010 7371 24.57 15.00in 90.90 2.2 OG 3.136 [So 
5973 7703 25-973, 14.8312 88.9213 5.0 0.68 1/136 L8es” 
5749 2086 22.61. © 15.6749 "90.67% 2.7 0 2 128 }.bl.2 
4513 5815 19.32 15.059 88.9573 3.7 0 12137 1.870 
6086 7552 24.66 15.32 90.36 Sue 0 136 
- 210.51" .6084" .1931°*>.4190 ~ - ~ 
- 2.75 2.44 1.26 0.47 - “ 
hoi (> p61. cistiede Gosh een tle Me 


(%) 


4.0560 
9892 
9183 
9538 

467295 

1.0197 

1.0031(8 _ 

1.7263 

4 7a* ** 
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(a Recoverable Sugar 


A technique, whereby thin juice purity could be determined from 
small samples was first used in 1953, following methods recently developed 
in the G. W. Research Laboratory at Denver. Using the resultant purity 
figure, a calculated "Recoverable Sugar" is obtained, An example of the 
calculation is as follows: / 


Sugar in beets = 12.00% 
Standard total losses = 0.30% 
Sugar on beets at sugar end = 12.00 - 0.30 = 11.70% 


Assume standard molasses purity = 62.5% . 
100.0 ~ 62.5 = 37.5% Impurities on solids in molasses 


62.5 = 1,.6667% Sugar on impurities in molasses | 


Sugar sacked 

' 85% purity thin juice = 15% impurities 

= = 17.6471% impurities on sugar 
Sugar end = 11.70 x 17.6471% = 2.06471% on beets 
Molasses produced = 2.06471 x 1.66667 = 3.4413% on beets 
Sugar sacked = 12.00 - (0.30 + 3.4413) = 8.2587% 


ms 8.2587 
Recoverable sugar = 2:C2OC . 68, 
- 12.00 6 82% 


(b Approximation - Calculated as percentage of "difference required for 
significance for "gross" sugar on basis of relationship 
between general means for "Gross" and "Recoverable" sugar. 


(ec Calculated from the formula: 
S lb ts S lbs. beets e S$ sugar 
oe ae Mean lbs. beets Mean % sugary 


(See pages 25), 256, 257, 260, and 261 for application of (a, (b, and (c.) 
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CTR-LSR AGRONOMIC EVALUATION TEST, 1959 


Conducted by: H. E. Brewbaker and H. L. Bush 

Location: Great Western Sugar Company, Experiment Station Farm, Longmont, Colo. 
Cooperation: Great Western Sugar Company 

Date of Planting: April 6, 1959 

Date of Harvest: October 22, 1959 

Experimental Design: Randomized Complete Block 


Size of Plots: 6 rows x 24 feet planted (22 inch rows) 


Harvested Area per Plot for Root Yield: 6 rows x 18 feet 
Samples for Sucrose Determinations: e samples per plot, each 1 row x 18 feet 


Stand and Bolter Counts: Beets counted in laboratory for stand 
No bolters developed in this test 


Recent Field History: Small grain 1957, Corn 1958 


Fertilization of Beet Crop: 150 lbs. per acre ammonium nitrate and 
150 lbs. per acre treble superphosphate plowed under 


Leaf Spot Exposure: No leaf spot developed 

Black Root Exposure: None noted 

Curly Top Exposure: None observed 

Other Diseases: None observed 

Soil and Seasonal Conditions: Field in good state of fertility with oe 


moisture (high water table). 
Very wet when harvested. 
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Cooperator: Great Western Sugar Company by H. E. Brewbaker and H. L. Bush 


Location: Great Western Sugar Company, Experiment Station Farm, Longmont, Colo. 


Year: 1959 





(Results given as 6 plot averages) 


Acre Yield ' Beets 
Recoverable\@ Gross Thin Juice per 
Variety Sugar Sugar Roots Sucrose App. Purit LOORL ts 
(lbs. ) Ibs.) (tons) (%) (%) (No.) 
GW674~-57AD oe Bla 8743) 24.561 17.80! 96.78 2 107 
SL91 MS x GW674 7766 2 8392 2 23.84 2 17.602 96.67 ¥ 108 
SP58101-0 7187 2 W791 Same wee LG ID 96.60 © 111 
SP571-0 6845 729774 ~«=20.91 S 17.40 3 97.55! 106 
SP57102~0 6245 6735 20.409 POELS 67.5 96.90 » 107 
Mean(d 7540 8129. 23,84 17,05 96.82 107 
Sm = 175.418 4737 21397 ~2225 ~ 
Sm/Gen. M. (%) - 2.16 1.99 0.82 0.23 - 
LSD 5% pte 463(b 4g9 1.35 0.40 0.63 = 


Variance Table 


Mean Squares 
DF Gross Su ar\e Roots Sucrose Purity 
ares (tons) (%) (%) 


Source of Variation 


Replicates 5 - 1.00 0720 1.8880 
Varieties 9 - 14567 ~- 2.6911 4811 
Error 45 - 1.35 rlaee 2964 
Total 59 - 3695 25059 «4595 
Calculated F Value - - 10.87** 22.98** NS 


(a,(b,(c See attached sheet (occurring as P- 258) 


(a Mean for 10 varieties in complete test 
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Cooperator: Great Western Sugar Company by H. #. Brewbaker, R. R. Wood and 


H. L. Bush 


Location: Alec Bangert Farm, Billings, Montana 


(Results given as 6 plot averages) 


Acre Yield 
Recoverable\? Gross 


Variety Sugar Sugar Roots 

(lbs. ) Cibs.) (tons) 
Klein E 6904 8035982577 
SLC20 mm Klein E 5873 6818 21.95 
Mean (d 6265 7199 22.97 
Sm & 187.07(¢ .5188 
Sm/Gen. M. (%) - 2.60 2.26 
LSD 5% pt. 473d 545° «152 


15.59 
15 53 


15.67 
2015 
1.29 
0.58 


(a,(b,(c¢ See attached sheet (occurring as p. 258) 


(d Mean for 36 varieties in complete test 


Year: 1959 
Thin 
Juice Beets 
App. per 
Sucrose Purity Bolters 100 ft. 
(%) (%) (%) (No.) 
93.65 0.00 141 
93.26 1.04 124 
93.73 Looe 128 
° 4810 -_ 4 = 
0.51 - - 
1.38 - - 
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AGRONOMIC VARIETAL EVALUATION TEST, 1959 
Leoti, Kansas 


(Results given as 6-plot averages) 

















Variety Sere Zield omc Sucrose 
Gross sucrose Roots 

Lbs. Tons G 
Com'1. issue, National Blend 6730 | 2102 | 16.0 .s 
Utah=-Idaho E-11) monogerm 6110 4 18. 4 16.6 2 
Polybeet 6610 2 19.23 17.3! 
US 22/k 65702 21.0.2 15.8 © 
SP 57109=0 58105 18 olt 4 15.8 S 
SP 58100-0h; 5520 b cy oda 15.94 

LSD 5% NS 2.0 NS 








The test was conducted on the Dick Elder farm near Leoti, Kansas, by the 
Tribune Branch Station of Kansas Agricultural Experiment Station (Ta Be 
Stinson and R. E. Gwin, Jr.) and the National Sugar Manufacturing Company. 
A 6 x 6 Latin Square design was used. 
22 inches apart); , rows x 10 feet in each plot harvested for record. 
Two tare samples were taken from each plot at harvest, and both were 


Plots were 6 rows x 0 feet (rows 


analyzed for sucrose percentage. Sumarization and statistical analyses 
of results were performed by R. E. Gwin, Jr. 


Thinning was done with long handled hoe, only. Stand counts were not 
made, but it was observed that yield in only 3 plots was affected to a 
moderate degree by poor stand (1 plot, each, of US 22/4, SP 57109-0, and 
SP 58100-0),). There was no evidence of damage to any of the varieties 
by leaf spot or curly top. 
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Rocky Ford, Colorado "B" Test - 1959 


Conducted By: American Crystal Research Staff. 
Location: Guthrie Unit of Research Station, Rocky Ford, Colorado. 
Date Planted: April 16, 1959. 
Date of Harvest: October 10, 1959. 
Experimental Design: 10 x 8 Randomized Block. 
Size of Plots: rows x 35 feet, 22 inch rows.’ 
Harvested Area per Plot for Root Yield: 2 inner rows, 35 feet, hand topped. 
Samples for Sucrose Determinations: Two 20-beet samples taken at random: 
Stand Count: Harvested beets counted when weighed. 
Recent Field History: 1958 - Grain, Sweet Clover 
1957 - Alfalfa 
1956 - Alfalfa 
Fertilization of Beet Crop: 00 pounds of 13-390. 
Diseases and Pests: Not a factor. 
Soil and Seasonal Conditions: Soil very variable - 


Beets were dry several times because 
irrigation ditches were dry. Severe 


hail on Septenber 2th stripped off 
all the leaves. 


Reliability of Test: Fair. 
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Texas Preliminary Variety Test - 1959 


Conducted by: American Crystal Sugar Company Research Staff. 

Lecation: E. C. Reindover Ranch, Hereford, Texas. 

Date of Planting: April 17, 1959. 

Date of Harvest: December 2, 1959. 

Experimental Design: 8 x 8 Latin Square. 

Size of Plots: rows, 35 feet long, 30 inch rows. 

Harvested Area Per Plot for Root Yield: 2 center rows 35 feet long, hand topped. 
Samples for Sucrose Determinations: Two 10-beet samples per plot, taken at random. 


Stand Count: Harvested beets counted when weighed 


Recent Field History: 1958 - 
1957 = Beets 


1956 - Potatoes 


Diseases: Severe leafe-spot. Slight curly-top. Rhizoctonia crown rot scattered 
through out the field. 


Soil and Seasonal Conditions: Good 


Reliability of Test: Good 
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East Grand Forks General Variety Test - 1959 


Conducted By: D. B, Ogden. 

Location: Company Farm = East Grand Forks, Minnesota, 
Date of Planting: April 1, 1959. 

Date of Harvest: September 19, 1959. 

Experimental Design: 8 x 8 Latin Square. 

Size of Plots: 3 rows x 35 feet long, 22 inch rows. 
Harvest Area per Plot for Root Yield: 3 rows 35 feet long. 


Samples for Sucrose Determination: All beets in one row divided into two 
Sugar samples, 


Stand Count: Harvested beets counted when weighed. 

Recent Field History: 1958 - Sweet Clover - Sumer Fallow 
1957 - Grain 
1956 = Beets 


Fertilizers: Approximately 200 pounds of 0-2-0 plowed down with 
Sweet Clover. 


Diseases: Some leaf-spot - late. 
Seasonal Conditions: Dry in August and wet in September at harvest time. 


Reliability of Test: Good. 
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AGRONOMIC EVALUATION TEST OF EUROPEAN INTRODUCTIONS 
IN GOMPARISON WITH CERTAIN U.S. VARIETIES, 1959 


Fort Collins, Colorado Experiment No, 2A 


Conducted by: J. 0. Gaskill and J. A. Elder. ! 
Location: Hospital Farm, Fort Collins, Colorado; Field no. 43 under sprinkler, 


Cooperation: Colorado Agricultural Experiment Station and Board of County 
Commissioners of Larimer County. 


Dates of Planting and Harvest: May 123 October 22, 
Experimental Design: Randomized block, 6 replications. 


Size of Plots: One row x 24's rows 20" apart. 


Harvested Area per Plot for Root Yield: An accurately measured length of row 
with satisfactory stand (in the row and adjacent to it) was harvested in each 
plot -- averaging approximately 18 ft. per plot. All harvested roots were 
topped, washed, and weighed. , 


‘ Samples for Sucrose Determinations: Pulp from all roots harvested in any 
given plot was composited, Duplicate sucrose determinations were made, with a 
third determination in case the first 2 failed to agree satisfactorily. 


Stand and Bolter Counts: Stand for each plot was based on roots taken from 
the harvested section of that plot (see above). There were no bolters in this 
experiment. 


Recent Field History: Crops: 1955, sugar beets; 1956-57, alfalfa; 1958, 

wheat. Fertilization for 1959 sugar beet crop: treble superphosphate (approxi- 
mately 280 pounds per acre) and ammonium nitrate (approximately 220 pounds per 
acre). Shell DD was applied in the fall of 1958 for nematode control. 


Leaf Spot Exposure: Very severe, 
Black Reot and Curly Top Exposure: Negligible. . rf 


Other Diseases and Pests: Sugar beet nematode was present but effects were 
considered negligible, 


Seasonal and other Conditions: The weather was not far from normal except for 
considerable snowfall late in September and during parts of October. There 
were no severe freezes before harvest. Furrow irrigation was adequate, Para- 
thion and Toxaphene were used (1 application) for insect control. The field 
was inoculated with a spore suspension of Cercospora beticola on July 13, using 
a k=row power sprayer. Periodic light sprinkling with water was employed as 

an additional aid in developing the leaf spot disease, ES 
Reliability of Test: Stand and uniformity of soil, moisture, and disease 
exposure were satisfactory, The results are considered reliable, subject to 
the reservation that border effects in l-row-plot tests, such as this, may tend 
somewhat to exaggerate differences between varieties, particularly in yield. 
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SUGAR BEBT VARIETY TESTS 


conducted by Lauren Burtch, Spreckels Sugar Co. 


Locations: Yuba City, California Planted: April 10, 1959 





Grower: Tsujia Inouye Harvested: November /}], 1950 
Varieties: 16 (6 reported) Plot size: 1 row 30" x 60# 
Replicationss: 
Variety Su gat Roots Sucrose Harvest 
Tons/Ac. Tons/Ac. % Stand/100° row 

US 400 AAS F 27.83 15.96 237 

SP 5716-0 3-99 2 24.93 15.96 147 

SP 5714-0 3-92 24.54 16.0024 138 

SP 5713-0 3054 22.82 15 53 150 

US 56/2 3.09 19.24 16.08’ 130 

General mean 3.87 24.14 16.01 140 

LSD P = .05 0.91 N.S. 0.47 

LSD P = .O1 NeSe NeSe NeSe 

Location: Woodland, California Planted: March 18, 1959 
Grower: Delatorres Brose Harvested: September 21, 1959 
Varieties: 8 (2 reported) Plot size: 1-40" bed 
Replicationss: 8 (2 rows 11x26") x 60# 

Variety Sugar Roots Sucrose Harvest 
Tons /Ac. Tons /Ac,. % Stand/i00* row 

- US 56/2 2.04 22.12 11.98 207 

SP 5716-0 2.46 23 225 10,66 193 

General Mean 2-90 25.16 11.56 213 

LSD P = .05 0.24 2219 0.52 


LSD P Z eOl 0.36 2-92 0.70 
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PRELIMINARY EXPERIMENTS WITH RUSSIAN MONOGERM SUGAR BEETS 


Introduction 


os 2 


Preliminary Field Trials 


= 2 


Preliminary Breeding Studies 


SVeOoOomvaoae 


Dewey Stewart F. V. Owen 
G. E. Coe A. M. Murphy 
Je O. Gaskill G. K. Ryser 


G. J. Hogaboam C. H. Smith 
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RUSSIAN MONOGERM suGAR BEETS_/ 


During the past few years, the Russian literature has indicated rapid progress 
in the Soviet Union on the development of monogerm varieties of sugar beets. 
Probably one can take a statement in a brochure given out in 1959 at the 
Soviet Exhibition of Science in New York City as an optimistic summary of the 
literature: "The plant breeders 0. K. Kolomeitz (Belaya Tserkov experimental 
centre) and A. V. Popov (Yaltushkovo plant breeding station) have evolved 

/ new monogerm varieties, Belotserkovoskaya and the Yaltushkovskaya. This year, 
monogerm varieties will be sown on 71,000 acres." Although the indicated 
acreage in monogerm varieties looms large, it is only about 12 percent of the 
total sugar-beet acreage in the Soviet Union. 


Monogerm varieties of sugar beets which were developed to meet requirements 
in the U.S.S.R. probably would not be suitable for this country, especially 
in districts where diseases are major hazards. Nevertheless, it was thought 
desirable to acquire seed of Russian varieties and explore the potential 
value of this source of germ plasm in the improvement of American monogerm 
varieties. Since all American monogerm breeding material stems from a single 
plant found in 198, a source of unrelated germ plasm could be of great value 
in the production of monogerm hybrids. 


In Sugar Beet Research, 1958, Page 5, mention was made of two monogerm 
sugar-beet introductions (PI 25575 and PI 25576) from the All-Union Insti- 
tute of Plant Industry, Leningrad, U.S.S.R. Accession PI 25575 is elite 
seed from Belaya Tserkov (White Church) Station, and Accession PI 25576 is 
from Yaltushkov Station. A few grams of each accession were supplied to all 
sugar~beet breeding centers in this country, and slightly larger quantities 
were furnished to four major stations of the Sugar Beet Section for prelim-=- 
inary field evaluations. 


A short time before the two introductions were received from the All-Union 
Institute of Plant Industry, approximately 100 monogerm seeds (PI 263121) 
were made available (without varietal designation) to a member of a Tl. S. 
Agricultural Survey Team visiting in U.S.S.R. This seed was planted at 
Beltsville and at Salt Lake City. 


Preliminary field tests with PI 25575 and PI 25576 are summarized on 

page 2753; individual tests are reported on pages 270 (Gaskill), 271 (Hogaboam) 
and 276 (Ryser and Smith). In addition, a planting of the two accessions was 
made by A. M. Murphy at Jerome, Idaho, and by G. E. Coe at Beltsville, Md. 

In the Jerome test, the Russian monogerm varieties were extremely susceptible 
to curly top; in the Beltsville test, the varieties suffered severe damage 
from leaf spot. The latter test confirms the reports by Gaskill and Hogaboam. 


Preliminary results on breeding, by Owen and Ryser (277), indicate that mono- 
germness in American and in Russian varieties of sugar beets is not condi- 
tioned by the same genic components, which will have a definite bearing on 
future breeding and on the ultimate utilization of the Russian monogerm char- 


acter in this country. 


T/Discussion by Dewey Stewart 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1959 
Including two Russian monogerm introductions 


By G. K. Ryser and 


C. H. Smith 
eas Leann Tae ee eae ee REPT TT ee te ee 
Inventory | DESCRIPTION GROSS SUGAR TONS SUGAR 

No. POUNDS BEETS PERCENT 
450h, Klein E 11,378 ho.2 14.2 
8333 White Church, monogerm 
PI 254575 8,382 35.0 2156 
8534 Yaltushka, monogerm 
PI 254576 9,227 ah} 13 
General MEAN zc aos 
of all varieties 9,666 56-5 15.2 
S.. E. of MEAN Sl.6 2.50 0.06 
Sig. Ditr. (19:1 NS Ws 0.35 
S. E. of MEAN 
n % of MEAN 0.45 


SE LC CTs en senesnnesnripeenutterere-shnates rn enone erento 


Planted, April 2, 1959 Harvested October 5, 1959 
Diseases: Mild curly-top exposure 
Experimental design: 3 X 3 Latin square 


Plots: One row each 22 feet long with 4 foot alleys 
The whole row of each plot taken for two sucrose analyses 
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PRELIMINARY HYBRIDS WITH NEW RUSSIAN MONOGERM BEETS 


By F. V. ‘Owen and George K. Ryser 


Three Russian monogerm introductions were received at Salt Lake 
City ee our Beltsville office. Twenty-five seeds of PT 263121 seed 
‘lot were received October 17, 1958. «A few grams of seed originating 
from two different breeding stations, White Church (PI 254575) and 
Yaltushka (PI 254576), were received December 24, 1958. Seed was 
‘planted in the S gdthauee’ Only seven plants were obtained from PL 

, 

263121 lot and these were grown entirely in the greenhouse. Plants 
from the White Church origin were transplanted to the field after 
thermal induction in he cold frame. The populations grown from both 
of these Russian seed lots showed evidence of multigerm segregation. 
‘The following tabulation gives the rough classifications: 


, Individual plants classified for r multiplicity 


of flower clusters _ 





Seed lot Monoger 
No 2% or less 2 to 5% Multigerm Total 
doubles doubles — doubles plants 
PE 263121 | 0 5 e 2 7 
White Church 


PI 254575 2 . 13 ko Q5 80 





» * Assumed to be monogerm with some allowance for double-germ seed balls. 


The more or less continuous variation from plant to plant made 
classification difficult. Therefore, the difference between what one might 
consider monogerm and multigerm was not always clearly defined. Plants 


classified as multigerm had some triple-germ flower clusters, 
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ms Hybrids 
For production of F, hybrids a monogerm annual Mendelian male- 
sterile clone (74536-9 BB mm aa) derived from SLC 101 was selected for 
female parentage. This annual monogerm clone had been used extensively 
‘as a tester for Mm versus MM genotypes. The pollinators consisted of 
monogerm plants grown from ‘PI' 263121 and White Church seed lots. The 
| F) progenies were not strictly monogerm, although there was a reduced 
number of flowers per flower cluster. For classification work five ' 
different classes were established as follows: 
A. All flowers single, no doubles | 
B. Mostly singles but.a few doubles on central axis 
C. Some singles, many doubles and doubles on side branches 
D. Some singles plus doubles and triples 
E. Some quadruple clusters, or all doubles and triples 
In addition to the above classification a record was made of ten 
flower clusters at the base of the main stem of each Fy plant. Seven . 


progenies from crosses to the annual clone were classified as follows: 


Multiplicity of flower clusters 
_ Popula- Total (single plant classifications) 
tion plants Class “iv. of ten at 
A B Ge ded E base of main stem 
Number % b % | % % Number 
gukle7 10 of oF 500» eorfho 2.17 
GALLS LT Orso 0 88/12 2.51 
944.9. 28 0 i 6 28". } 1h 2.09 
94451 416 0 0 69 51. 0 1.94 . 
D453 +o Corea Oe HOTTA T 1499 
oh. sh.x 12 ota ere ee 1.99 
94.682* 16 0 50. by 6 0 1.93 





* Monogerm pollinators from the White Church origin were used for 
. production of the Fy hybrids 94454 and 94682. All others were 
from PI 263121 origin. 
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Backcross Populations, White Church X PI 263121 Fy Rybrid_ 


Utilizing F, plants from populations S448 and 94449 as pollinators, 
two crosses were made to the White Church self-sterile monogerm plant | 
No. 50. Plant No. 50 was also the pollinator responsible for the F, 
population 94682 shown in the tabulation on the previous page. The 
PL populations were grown in a warm greenhouse under continuous illumina- 


tion and the following results were obtained: 





Multiplicity of flower clusters 


Popula- Total (single plant classifications ) 
tion flowering LASS ; AV. O n at 





plants Amro oO ge Dee ~~" base of main stem 
Number : Number 
9h683 17 Bsa ok sot 1.78 
94.68. 16 18: 69°" 13 0 0 1.46 


gears mS GS SR SES TL SN 


In both populations there was clear-cut segregation for annual Bb 
and vegetative or biennial bb segregates. There were 12 vegetative 
segregates in population 94683 and 17 in population 94684. These were 
placed under thermal induction so they may be classified atte later date. 
Tt is of interest to observe that in the two backcross populations the 
multiplicity of the flower clusters was reduced as compared with the Fy 
populations and that some pure monogerm (class A) segregates appeared. 
Inflorescences of selected monogerm segregates were placed under paper 
bags. By means of these paper bags pollinations were made to the 
Mendelian male-sterile clone 74#536-9 BB mm aa for a continuation of the 


' investigations. 
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BREEDING MONOGERM SUGAR BEETS SUITABLE FOR 


MICHIGAN AND THE EASTERN AREAS 


eo aa omc ce 


H. L. Kohls 


Assistant Professor in Farm Crops, Michigan State University 
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PROGRESS REPORT ON BREEDING MONOGERM VARIETIES SUITABLE TO THE EASTERN 


SUGAR BEET AREA 


by H. L. Kohls 


The most important need in the eastern sugar beet area, from a breeding stand- 
point, is a monogerm variety with a relatively high sugar content when grown under 
adverse fall conditions. It must, of course, be equal to or better than our present. 
commercial variety when grown under favorable conditions. 

We now have on hand several strains suitable for commercial use, from the stand- 
point of yield and resistance to disease, but they are multigerm and have low sugar 
content when preharvest conditions are not favorable for good sugar production. We 
have, however, noticed that some strains tend to maintain a relatively high sugar 
content under the same unfavorable conditions. It is highly desirable that this 
tendency be developed further and that it and the monogerm character be added to a 
good commercial variety. | 

To develop a monogerm variety that would maintain a relatively high sugar content 
under a wide range of conditions, a number of carefully selected roots were put into 
a crossing program, and from this we now have emerging several promising strains. 
Most of these trace back to a very few of the original selections. 

One group of closely related strains carrying monogerm came from 6 selections. 
Most of these strains have good tonnage and fair sugar percentage. Another group 
also carrying monogerm came from two multigerm hybridizations r-one involving US 01 
- and the other, a related strain. The monogerm strains have had two or three cycles 
of selections at Beltsville. These strains are similar to the first group in size 
of root and percent sugar, but the two groups are unrelated. Evidence thus far 
{indicates that the strains of the unrelated groups cross well, the hybrids being 


high yielding with sugar content equal to US }0l. 


Y pssistant Professor in Farm Crops, Michigan State University, East Lansing, Mich. 
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Another group of l or 5 strains trace back to a cross between two plants. Most 
of the roots of these strains are of good shape and are very smooth and we of 
sprangles. The roots lack size but have fair sugar content. These strains are of 
3 particular interest as breeding stock to. improve shape and smoothness of roots in 
- ether breeding material. See figures 1, 2, 3, h, and 5. 

S8EL-57 came from 2 selections out of US 01 and is characterized by having good 
weight and fair sugar content. 57C1M=15, one of the mal aebishalls this strain, has 
been used several times as a parent in crosses and most of its hybrid progeny are 7 
high yielding beets with fair sugar percentage. We have a few selected roots from 
this strain that appear very good. They averaged 9.8 pounds in weight per root with 
12.8 percent sugar, while US 01 averaged 8.1 pounds with 12.0 percent sugar. 

One of our most promising strains is entry number 8 of 1959, which is a cross 
between two half sibs. The common parent is clone 02 which is a selection out of 
strain SP 53AB1-32. The two other parents are Eee cork selections out of J751-1 and 
J753-2 made at East Lansing. Under adverse conditions, just previous to harvest at 
Fast Lansing, selected roots of entry 8) averaged 5. pounds with 12.6 percent sugar. 
In the,same test, roots of US 01 averaged 4.7 pounds with 8.5 percent sugar. This 
promising strain also showed considerable resistance to leaf spot. The roots, however, 

‘were badly forked; but this may not be a serious problem when grown in close spacing, 
as in commercial fields. This strain may be useful as a pollinator on a good male- 
sterile monogerm in the production of a commercial hybrid. 

S7EL-\2 is of interest to us because of its resistance to leaf spot. In both © 

1958 eo 1959, disease readings at Beltsville were "3" for 57EL-2 and "5" for US )01, 
in the same tests. 57HL-l2 is a "closely" bred strain from our Ace. 345 variety and 


is being crossed with a male-sterile monogerm for the production of a hybrid monogerm 


variety. 
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Fig. 1. Entry No. 33 Smooth well shaped roots are typical of this closely 
bred strain. Weight per root is 7 to 7 1/2 lb. 





Fig. 2. Entry No. 51. These coarse rough roots are among the best that could 
be selected from this strain. These roots weigh 10 to 12 Ibs. each. 





Fig. 3. Entry No. 10. These roots represent a cross between a smooth type and 
a coarse type and show the smoothness of the smooth parent. The beet 3rd from 
the left weighs 12.6 lbs and has 15.5 percent sugar. 
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Fig. 4. Roots of S7EL-42 grown at East Lansing, Michigan in wide spacing and 
little competition between plants are il] shaped. Compare with Fig. 5. 





Fig. 5. Roots of 57EL-42 grown at Beltsville, Maryland in close spacing 
are smooth and free of much of the roughness of the same variety grown at 


East Lansing. See Fig 4. 
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